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Barnard; Vice-chairman, W. C. Krathwohl; Secretary-Treasurer, C. N. Mills; 
and Associate Secretary-Treasurer, Edith I. Atkin. The meeting for the year 
1932 will be at the University of Illinois. 

The following seven papers were presented: 

1. “Reorganization of material for freshman mathematics” by Professor 
Mayme I. Logsdon, University of Chicago. 

2. “Real branches of algebraic curves” by Professor H. R. Brahana, Univer- 
sity of Illinois, by invitation. 

3. “On some points relating to the restricted theory of relativity” by Dr. 
Luise Lange, Crane Junior College. 

4. “Stellar systems” (Evening lecture) by Professor W. D. MacMillan, 
University of Chicago. 

5. “Analysis Situs” by Dr. N. E. Rutt, Northwestern University, by invita- 
tion. 

6. “An experimental study of the effects of sectioning in college mathema- 
tics” by Miss Helen Taylor, University of Illinois, by invitation. 

7. “Some recent work on the application of Padé approximants to divergent 
series” by Dr. H. S. Wall, Northwestern University, by invitation. 

Abstracts of six of these papers follow: 

1. A reorganization of the material of freshman mathematics is to be desired 
because of certain weaknesses in the present almost universal practice of allow- 
ing three (or four) semester hours or five quarter hours to each of the pre-calculus 
subjects. These weaknesses are, (1) the inequitable distribution of time to the 
three subjects, trigonometry, college algebra, and analytical geometry; (2) the 
ineffectiveness of teaching an unrelated succession of topics in algebra; (3) the 
loss in time and in understanding by presenting without the notions of the cal- 
culus topics which should properly be developed from that point of view; (4) the 
unavoidable duplication due to the fact that certain topics and certain methods 
belong to more than one of the subjects. 

The arrangement described by Professor Logsdon is believed by her to be 
free from the above objections, to present the material in a logical manner, and 
to secure and hold the interest of the students because they can see from the 
beginning that they are building a structure in which each part hasa definite 
relation to the whole. 

2. Mr. Brahana gives an exposition of the representation of an algebraic 
curve by means of a closed surface in a Euclidean three-space and discusses the 
location of the real part of the curve on this surface. Some curves of orders three 
and four are considered in detail. . 

3. The purpose of the paper is to point out how, in an introductory presenta- 
tion of the theory of relativity, greater emphasis on certain basic ideas and 
greater consideration for the reader’s preconceived notions may be helpful in 
achieving better understanding and preventing misconceptions. Two points are 
chosen for discussion: (a) on time and time determination; (b) on the unique 
role played by the velocity of light in this theory. 
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(a). The distinction is drawn between psychological and physical time; prin- 
ciples of measurement for either are discussed; these introduce subclassification 
of physical time as that of “nearby” and “distant” events. The relevancy of 
these distinctions is maintained against arguments to the contrary. A new 
classification is then obtained: “local” time, which is psychological time plus the 
time of nearby events, and “distant” time. It is further pointed out that, in ap- 
plying the Lorentz transformation, judgment has to be used because in the for- 
mula the above distinctions are not apparent; and that some erroneous results 
have been derived in such manner, e.g, that an observer sees the lengths in a 
moving system contracted, and the derolement of time retarded. Correctly 
applied the Lorentz transformation yields the result that an observer sees an 
approaching object stretched out, and a receding one contracted; an approach- 
ing clock run faster, and a receding one run slower, in the ratio [(¢c+v)/(c—»)]/?: 
1. It is further shown that these results followed already from the classical 
theory, only with the respective ratios(1—v*c~*)~'/? times greater; and that in the 
Jupiter system such a clock, alternatingly approaching and receding from the 
earth, is available to observation. The difference between the effects calculated 
from the one and other theory is too small to afford an experimental test, being 
of the order 8- 10-4 seconds only. 

(b). (1) the idea of a “transcendental simultaneity” is discussed and evalu- 
ated ; (2) the idea of establishing distant simultaneities by carrying synchronized 
clocks from place to place is shown to be intrinsically inapplicable. (3) the unique 
role played by light as a signal is shown to spring from the concurrence of two 
facts of immediate or indirect experience: that it is the greatest signal velocity 
known, and that it is said to be constant relative to systems in uniform relative 
motion. In conclusion it is pointed out that the postulate of the constancy of the 
velocity of light can and should likewise be treated with sufficient care so as to 
prevent the impression of its being contrary to sound reason. 

5. This is an expository paper describing briefly the theory of dimensionality 
the separation of spaces by means of sums of their connected subsets, and the 
notion of a curve. 

6. The mathematics department at the University of Illinois conducted a 
four-year experiment in sectioning students in analytic geometry on the basis 
of their grades in college algebra and trigonometry. Sixty-six sections including 
sixteen hundred students and fifty-five different instructors were involved in the 
experiment. 

When three sections met at one hour students were divided into high, middle, 
and low sections. When two sections met at an hour students were put into high 
and low sections. Control sections were maintained in which no sectioning was 
attempted. Students from the experimental and control sections who made 
equal scores on the Iowa placement tests were considered to be of approximately 
equal ability and were then compared at the end of the semester on the basis of 
a new type test in analytics and an old type test in analytics. Through the four 
years, the students sectioned into three ability groups averaged 7% higher scores 
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on the old type test and 5% higher on the new type test on the basis of a perfect 
score. In terms of the average score for the 1600 students the gain is 123%. 
Students sectioned into two groups at an hour show a 4% gain on the old type 
test, but less than 1% on the new type test. The experiment affords strong evi- 
dence for the value of sectioning when three groups meet at an hour and some 
evidence for sectioning two at an hour. The method of sectioning has been 
adopted as a policy in the department at the University of Illinois for classes 
in analytics. > 

7. Dr. Wall shows that the summability of a power series Yc,z' = P(z) af- 


' forded by the Padé table is a species of the following kind of summability. Let 


i=0 i=0 

where 

(a) LO) (s) 

+ = 0,p =0,1,2,---. 

i=0 i=0 
Now, if, over a region R of the z-plane, Lim,y, =y, then y is a generalized sum 
(over R) of P(z). For a proper choice of the a;*, », ys is a Padé approximant of 
P(z), and is a rational fraction. This “Padé summability” is discussed from vari- 
ous angles, e.g. regularity, applicability, connection with other summabilities, 
etc. The writer’s notion (Bulletin of the American Mathematical Society, vol. 
36, p. 646) of a straight line of functional equivalents of P(z) is discussed and 


amplified. 
C. N. MILLs, Secretary 


THE EIGHTH ANNUAL MEETING OF THE INDIANA SECTION 


The eighth annual meeting of the Indiana Section of the Mathematical 
Association of America was held at Ball State Teachers College, Muncie, In- 
diana, on Friday and Saturday, May 1 and 2, 1931. 

There were one hundred fifty present at the meeting, including the following 
twenty-five members of the Association: W. C. Arnold, E. R. Bowersox, G. E. 
Carscallen, P. T. Copp, H. T. Davis, W. E. Edington, P. D. Edwards, T. C. 
Fry, E. D. Grant, H. E. H. Greenleaf, F. H. Hodge, H. K. Hughes, Florence 
Long, Juna M. Lutz, H. R. Mathias, T. E. Mason, H. A. Meyer, T. W. 
Moore, Mary S. Paxton, J. A. Reising, C. K. Robbins, L. S. Shively, W. O. 
Shriner, R. O. Virts, K. P. Williams. 

On Friday evening at 6:30 a banquet was held at Lucina Hall on the campus 
which was attended by 58 members and guests of the Association. Professor L. 
H. Whitcraft of the mathematics department of Ball State Teachers College pre- 
sided. Following two musical selections, the keys of the College were turned over 
to the visitors in a felicitous address by President L. A. Pittenger. The welcome 
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was further emphasized in a short address by Dean Ralph Noyer who spoke of 
the great debt owed to mathematicians by the world as exemplified in the work 
of Clerk Maxwell and others who have connected pure mathematics with the 
world of our experience. 

At eight o’clock a public lecture was given in Science Hall by Dr. Thornton 
C. Fry, of the Bell Telephone Laboratories of New York City, who spoke on the 
subject, “Mathematics comes into its own.” Dr. Fry began by painting a picture 
of the history of mathematical physics from its origin in the atomic theory of 
Democritus. He showed in epitome the long warfare between proponents of the 
corpuscular theory of nature and advocates of the theory of continuity in the 
underlying stratum of things. Bringing the story to the modern era he showed 
the great perplexity of physics today in its attempt to rationalize the experi- 
ments of the quantum theory. The speaker affirmed that we have had three 
major syntheses of physical experience: (1) Newton’s theory of universal gravi- 
tation; (2) Maxwell’s theory of electricity and magnetism; (3) Einstein’s geome- 
trization of nature. He predicted that the fourth synthesis will appear in the 
mysteries of the quantum theory and stated that great progress toward this end 
appears in the work of Schrédinger, Born, de Broglie, Heisenberg, Dirac and 
other mathematical physicists. He emphasized the fact that the first three 
syntheses were of a definitely mathematical character and that there were indi- 
cations that the fourth would be of the same nature. The speaker asserted that 
mathematics only fully comes into its own in so far as it comes in intimate con- 
tact with more objective sciences such as physics, quoting in this connection 
from the preface to the second edition of Newton’s Principia: “Those who fetch 
from hypotheses the foundations on which they build their speculations, may 
form, indeed, an ingenious romance; but a romance it will still be.” He concluded 
with a plea for more attention in America to this border-line work which has 
heretofore been left almost exclusively to Europeans. 

The session on Saturday morning in Science Hall was presided over by Pro- 
fessor P. D. Edwards, Ball Teachers’ College, chairman. The following officers 
were elected: Chairman, Professor G. E. Carscallen, Wabash College; Vice- 
chairman, Professor T. E. Mason, Purdue University; Secretary-Treasurer, 
Professor H. T. Davis, Indiana University. 

A chairman’s address was made by Professor Edwards on “Reorganization of 
secondary mathematics.” Professor Edwards discussed the advantages that 
would result from a reorganization of secondary mathematics on the plan recom- 
mended by the National Committee. It was pointed out that at present 405 of 
the 841 high schools in Indiana are organized on the 6-6 plan. Mathematics is a 
required subject through grade nine, but is an elective in grades 10-12. Compari- 
son was made with the mathematics curriculum in Europe where algebra and 
intuitive geometry are begun as early as grade six. The advantages of the longer 
period of instruction in algebra were emphasized. The reorganization results in 
advantages to the student who does not continue his mathematical studies 
beyond grade nine as well as to the student who continues his study in the senior 
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high school and college. Emphasis was placed on the rapid increase in recent 
years of the need for knowledge of statistics, graphs, equations, compound in- 
terest and annuities. For the person continuing in mathematics it was pointed 
out that the three-year interval for the acquisition of the essentials of algebra 
would result in better fixation of habits of thinking in terms of algebraic symbols. 
Suggestions were made concerning possible reorganization of material in the 
senior high school. It was shown that in the decade since the National Commit- 
tee made its report there has been practically no change in the teaching of sec- 
ondary mathematics in Indiana. A plea was made that the members of the 
Mathematical Association take the initiative in bringing about such a reorgani- 
zation as will best serve the interests of the state. 

Mr. Russell Sullivan of Indianapolis presented by invitation an illustrated 
lecture on “The evolution of the stars.” Mr. Sullivan devoted special attention 
to modern interpretations of the various kinds of nebulas. He sketched the step- 
ladder evolutionary theory which puts the red giant stars at one foot of the 
ladder (youth), the blue stars at the top, and the red dwarfs at the other foot 
(old age). He concluded with an exposition of the interpretation of the high re- 
cessive velocities of the spiral nebulas as evidence of the curvature of space- 
time. 

The remainder of the program consisted of the following papers, the third one 
being read by title: 

1. “The early history of Kepler’s equation” by Professor K. P. Williams, 
Indiana University. 

2. “Class size, past, present and future” by Mr. C. E. Trueblood, Arsenal 
Technical Schools, Indianapolis, by invitation. 

3. “Synthetic projective geometry as an aid to high school teachers” by 
Professor W. C. Arnold, De Pauw University. 

4. “Some applications of the calculus of residues to the theory of functions” 
by Professor H. K. Hughes, Purdue University. 

5. “Notes on generatrix functions with an application” by Mr. Fred Robert- 
son, Iowa State College, Ames, Iowa, by invitation. 

6. “A problem in grade distribution” by Professor C. K. Robbins, Purdue 
University. 

7. “Some recent results in the theory of elimination” by Professor T. W. 
Moore, Indiana University. 

Abstracts of the papers follow, the numbers corresponding to the numbers 
in the list of titles: 

1. This paper described Kepler’s formulation of his famous problem and his 
treatment of it as given in the Astronomia Nova (1609), the Epitome A stronomiae 
Copernicae (1618), and the Tabulae Rudolphinae (1627). The tabular solution in 
the latter disposed of all the actual astronomical necessities of the time, but the 
comments in the Astronomia Nova, which despaired of the possibility of a solu- 
tion, and the method of approximations in the Epitome, usually overlooked by 
commentators, showed Kepler’s desire for an adequate treatment. The later his- 
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tory of the problem was traced to the time of Lagrange. It was pointed out how 
the problem could be made an instructive one in a course on the history of 
mathematics that drew on actual sources. 

2. In 1924-25 the speaker established large classes with the idea of develop- 
ing a suitable technique far handling large numbers in mathematics, in view of 
the conclusion reached from educational studies made since 1896 that size of 
class has little influence upon student achievement. His classes ranged in size 
from 80 to 120. The technique which he established in his first four or five 
classes has been used with minor improvements ever since. He is now teaching 
his seventeenth class of 100 in mathematics. His conclusions are: (1) In spite of 
the success of large class technique there will always be a place for the small 
class; (2) one teacher will be able to teach three classes of 100 students as effi- 
ciently as six classes of 25; (3) one serious fault of present teaching technique 
is that highly trained teachers are required to perform too many minor details. 
This can be eliminated by improved methods. 

3. In this paper a plea is made for the wider study of synthetic projective 
geometry among high school teachers. It is pointed out that this mathematical 
discipline is self-contained and hence is admirably adapted to the needs of one 
who might wish to extend his knowledge without class-room instruction. Syn- 
thetic projective geometry is also more closely connected with the geometry in 
which the high school teacher is giving instruction than with either analytics or 
calculus, and its range of beautiful theorems has an esthetic appeal that is not 
exceeded by other mathematical subjects of similar difficulty. 

4. In this paper Professor Hughes considered functions defined by certain 
types of infinite series, the series themselves being regarded as given. The partic- 
ular problem was to extend analytically the function defined by the given 
series into regions exterior to the region of convergence of the series. As conse- 
quences of the results obtained, certain further results pertaining to the asymp- 
totic development of the functions in question were discussed. Reference was 
made to results already established by Barnes, Ford, and others regarding 
functions defined by power series. The speaker considered functions defined by 
factorial series of the first and second kinds, and by Dirichlet series. The 
methods of the calculus of residues was employed to solve the problem of analy- 
tic extension. Some asymptotic properties were also obtained. 

5. If 2-", where z=d/dx, is an n-fold integral operator, it can be shown that 
this operator is equivalent to another, i.e., x"Qn(u), w=xz, which has a Taylor’s 
expansion about 4=0. This operator is called a generatrix function. Both y-”" 
and Q,(u) may be shown to satisfy the differential equation: uQ’’(u)+(u+yu 
+1)Q'(u)+nQ(u) =0. The object of the present paper is to show that the solu- 
tion of the equation of heat conduction, expressed in spherical coordinates, 1, 
8, ¢, is given by a function of the form: V=F(r, t)Q(@)®(6)Q,(v), where v 
=4r*kt, 

6. Professor Robbins presented a solution of the following problem: The 
grades used in a certain institution are A, B, C, and D. Suppose that the distri- 
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bution of grades for a certain period of time was A’, B’, C’, D’, where A’ is the 
number of A grades etc. The grades are redefined in such a manner that it is es- 
timated that the distribution would have been A’’, B’’, C’’, D’’, if the new defi- 
nitions had been in effect during the above period of time. Suppose that the 
distribution of an individual for this same period was a’, b’, c’, d’. What would 
the distribution of this individual necessarily have been under the new defini- 
tion of grades? 

7. This paper was a brief resumé of the results contained in two papers pub- 
lished recently in the Annals of Mathematics under the titles: “Extended re- 
sults in elimination,” (vol. 30, pp. 92-100), and “On the resultant of two binary 
forms,” (vol. 31, pp. 185-189). They are concerned with the problem of repre- 
senting the eliminant of a definite number of the forms, where the number de- 
pends upon the dimension of the domain of definition, as a single determinant 
free of extraneous factors. In the first paper the question of forms in more than 
one set of variables was considered, and in the second, new forms of the resultant 
determinant of two binary forms were exhibited. 

At the afternoon session of the Section a resolution was adopted expressing 
the sorrow of the members at the news of the sudden death of Professor W. A. 
Zehring of Purdue University, “who has been a faithful attendant of the Section 
meetings, and a zealous and enthusiastic teacher of mathematics for the past 
quarter of a century.” A second resolution was adopted expressing the apprecia- 
tion of the members of the Section for the hospitality and courtesy extended to 
them by President Pittenger and the members of the mathematics department 
of Ball State Teachers College. 

In close connection with the meetings of the Section a conference on the 
teaching of high school mathematics was held. The conference joined with the 
Section for the morning program, but met separately in the afternoon. 


H. T. Davis, Secretary 


THE ANNUAL MEETING OF THE NEBRASKA SECTION 


The annual meeting of the Nebraska Section of the Association was held at 
Lincoln on May 8, 1931, jointly with the mathematics section of the Nebraska 
Academy of Sciences. Thirty persons were in attendance, including the follow- 
ing members of the Association: M. A. Basoco, A. K. Bettinger, W. C. Brenke, 
C. C. Camp, A. L. Candy, M. M. Flood, M. G. Gaba, A. L. Hill, J. M. Howie, 
R. M. McDill, T. A. Pierce, Lulu L. Runge. Mr. M. M. Flood, chairman of 
the Section, presided. 

The following officers were elected for the ensuing year: Chairman, Prof. 
A. K. Bettinger, Creighton University, Omaha; Secretary, Prof. A. L. Hill, Peru 
State Teachers College; Treasurer, Prof. J. M. Howie, Nebraska Wesleyan 
University. 
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The program at the joint meeting was as follows: 


1. “On generalized differentiation” by R. M. Ely. 

2. “Study of some new orthogonal polynomials” by Mrs. Madeline Grenard. 

3. “Sylvester’s theorem and an application to the Tschirnhaus transforma- 
tions” by Violet Wochner. 

4. “Demonstration of the Mader harmonic analyser” by A. P. Cowgill. 


1. Following a definition given by H. T. Davis in the American Journal, 
1924, and with the restriction that ¢(c)=0, Mr. Ely studied the operation 


-D,"t™(x), O0<v<1, m=1, 2, 3,---; extended the “rationalizing” process of 
Davis to differential equations of fractional order higher than one, and worked 
out some examples. 


2. Mrs. Grenard discussed polynomials orthogonal to x’, in the interval 
(—1, +1) and also when this interval is replaced by a simple closed curve in the 
complex domain. Difference equations similar to that for the nth Legrendre poly- 
nomial were obtained. Corresponding differential equations do not exist. 

3. Miss Wochner discussed a theorem of Sylvester’s, proved a complemen- 
tary theorem, and showed how they could be used to perform a Tschirnhaus 
transformation. A method was given for writing the adjoint of a matrix A, 
which is in standard form, from the characteristic equation of A. A method for 
computing high powers of a matrix was suggested. 

4. Mr. Cowgill explained the theory of the harmonic analyser of Mader, and 
demonstrated its use. The curve y=3 sin x+4 cos x+4 sin 2x—3 cos 2x—2 
sin 3x—cos 4x accurately plotted and then analysed, gave the equation y = 2.92 
sin x+3.97 cos x+3.99 sin 2x —2.97 cos 2x — 1.94 sin 3x — 1.03 cos 4x. 

M. M. FLoop, Chairman 


HUNTINGTON’S THEOREM ON MOMENTS 
By WILLIAM F. OSGOOD, Harvard University 


Professor Huntington! appears to have been the first to obtain a necessary 
and sufficient condition for taking moments about a point, in the dynamics of a 
rigid body in two dimensions. By “taking moments about a point” is meant, 
writing the equation of moments in the form: 
dt? 


= > moments, 


(1) 


where J denotes the moment of inertia about the point, and the right-hand side 
* of the equation is the sum of the moments of the forces about the point. His 
theorem is as follows. 


1 The theorem of rotation in elementary mechanics, this Monthly, vol. 21 (1914), pp. 315-320. 
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Theorem. It is permissible to take moments about a point Q distinct from the 
centre of gravity when and only when the vector acceleration of Q, thought of as a 
point fixed in the body, 1s collinear with the line joining Q with the centre of gravity, 
or vanishes. 


Huntington’s proof is elegant and succinct, but it makes high demands on the 
maturity of the student. The following proof, though requiring more computa- 
tion, is easier for the beginner to understand. 

The equation of moments can be written in the form: 

dy; dx; 
(x Yi =) = moments about the origin. 

dt dt 
It is the left-hand side only of this equation, with which we are concerned. Let 
the body be referred to moving axes, the point Q:(xo, yo) being taken as the ori- 
gin in that system. Then 


d 
(2) mi 


(3) x = + &cos@ — 
y = yot + 7 cos 8, 


where Xo, Yo, 9 are functions of ¢ which determine the motion. Moreover, 


(4) 


Computing dx;/dt and dy;/dt from equations (4), we find: 


dy; dx; ( dyo dé 
where 
I = M(k? 


and k denotes the radius of gyration about the centre of gravity. 

The most interesting case is that in which the point Q is taken as the instan- 
taneous centre, (x1, ¥:), for the text-book literature is full of mistakes here, as 
Professor Huntington has pointed out. In this case, if we let Q be at the origin, 
O, of the (x, y)-system of coordinates at the arbitrary instant of time t=¢, we 
shall have, at that instant, 


dy, 
(6) —*=0, —'=0, 
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but the second derivatives, d?x,/d? and d*y,/dé will not in general vanish. 
On differentiating equation (5) with respect to the time and taking account 
of (6), we find that the left-hand side of (2) reduces to 


It is this last term that must vanish, if we are to be allowed to “take mo- 
ments about the instantaneous centre.” It will, of course, vanish whenever the 
vector acceleration of Q vanishes; but otherwise only when 


and this is precisely Professor Huntington’s result. 

The general case of an arbitrary point Q:(xo,Vvo) can be treated in the same 
manner. It will be convenient to let Q flash through the origin, O, at an arbitrary 
instant, t=¢. Here, x»=0, yo=0, but even the derivatives of the first order will 
not in general vanish. Still, the left-hand side of (2) reduces to 


da. 


and Huntington’s theorem is proved. 


NEW MATHEMATICAL PERIODICALS 
By R. C. ARCHIBALD, Brown University 


There are probably few mathematicians who are aware that during the past 
five years at least 32 new mathematical periodicals have been started; they are 
listed below. Rumania heads the list with seven, followed by Italy with five and 
Poland with four. Argentina and the United States, each with three, come next; 
then Germany with two. Czechoslovakia, England, Holland, Hungary, India, 
Japan, Russia, Switzerland, each have one. Only four of these, the ones whose 
numbers are marked with a star, have not been inspected and are not in the 
library here. At least half of those listed may be regarded as research publica- 
tions, namely, numbers 2, 3, 4, 10, 11, 13, 16, 20, 22, 23, 24, 26, 28, 30, 31, 32. 


Rumania 


*1. Buletinul “A soctatei matematice” a Liceului “C. Alimdnestianu” din Oltenita, 
Oltenita, v. 1, 1928-29. 


2. Bulletin de Mathématiques et de Physiques, Pures et Appliquées de l’Ecole 
Polytechnique de Bucarest, Bucharest, v. 1, 1929-30, 238 p. 


In French. Mainly articles in pure and applied mathematics. 


— 
I— + M(z—— 5 —). 
dt? dt? d? 
| 
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3. Bulletin Scientifique del’ Ecole Polytechnique de Timisoara. Comptes Rendus 
des Séances de la “Société Scientifique de Timisoara,” Timisoara, v. 1, Dec. 
1925-1928, 359 p.; v. 2, 1929, 255 p.; v. 3, 1930, 361 p. 

There are many papers, practically all of them being in French. 


4. Mathematica, Kolozsvar [Cluj], v. 1, 1930, 165 p.; v. 2, 1929, 183 p.; v. 4, 
1930, 210 p. 


Sixty-one articles, almost all of them in French, edited by a national committee. 


*5. Revista “Matematicaé Barlideand,” Revisid lunard de Matematicit Elementare, 
Barlad, v. 1, nos. 1-4, Jan.—Apr., 1926. 


6. Revista Universitaré Matematicd, Bucharest, v. 1, 1929, 256 p. 
Taking the place in Rumania that Nouvelles Annales de Mathématiques so long filled in France. 


*7. Ziarul Matematic. Revistdé lunard pentru uzul Scoalelar Secondare, Chisinau, 
v. 1, nos. 1-5, Jan.—June, 1926. 


Ttaly 


*8. Giornale di Matematica e Fisica della Scuola Media, Reggio Calabria; there 
were, apparently, 2 nos. in 1927, 2 nos. in 1928, and 6 nos. in 1929. 


9. Rassegna di Matematica, Fisica e Scienze Naturali, Periodico mensile ad uso 
degli Studenti delle Scuole Medie, Gioia dal Colle, v. 1, nos. 1-8, Nov. 1928- 
June 1929, 144 p. 


No more published. 


10. Rendiconti del Seminario matematico della R. Universita di Padova, Padua, 
v. 1, 1930, 216 p. 
Contains 10 articles by 8 authors. 


11. Rendiconti del Seminario Matematico e Fisico di Milano, Milan, v. 1, 1927, 
8+129 p.+2 plates; v. 2, 1928, 12+200 p.; v. 3, 1929, 16+267 p. 


The contents include 39 articles. 


12. Rivista di Matematica Pura ed Applicata per gli Studenti delle Scuole Medie, 
Palermo, v. 1, Dec. 1925—June 1926, 136 p.; v. 5 was completed in June, 
1930. Paged consecutively 1-646, from v. 1, no. 1—-v. 5, no. 8. 


Poland 


13. Académie Polonaise des Lettres, Comptes Rendus Mensuels des Séances de la 
Classe des Sciences Mathématiques et Naturelles, Cracow, v. 1, 1929, 78 p.; 
v. 2, 1930, nos. 1-7, 55 p. 


14. Mathesis Polska. Miesiecenik poswigcony Naukon Scislym i ich Metodologji 
[Polish Mathesis. Monthly devoted to the science of numbers and methodol- 
ogy], Warsaw, v. 1, 1926, 8+156 p.; v. 2, 1927, 8+136 p.; v. 3, 1928, 8 

+188 p.; v. 4, 1929, 8+ 186 p.; v. 5, 1930, nos. 1-8, 170 p. 
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15. Parametr. Czasopismo poswiecone Nauczaniu Matematyki [Parameter. Polish 
periodical of mathematical science], Warsaw, v. 1, 1930, 400 p. 
Devoted to the teaching of mathematics in elementary and secondary schools, 10 numbers a 
year. 

16. Studia Mathematica, Lemberg, v. 1, 1929, 4+255 p. 


Fourteen articles in French, German, and Italian, dealing with topics of functional equations. 


Argentina 


17. Boletin del Seminario Matemdtico Argentino, Buenos Aires, Sept. 1928—Sept. 
1929, nos. 1-5; Boletin de Seminario Matem4tico, no. 6, Feb., 1930; Universi- 
dad de Buenos Aires, Facultad de Ciencias Exactas Fisicas y Naturales, 
Seminario Matemdtico. nos. 7-9, March, 1930; 222 p. 


18. Boletin Matemdtico, Buenos Aires, v. 1, 1928, 124 p.; v. 2, 1929, 192 p.; 
168 p. 
Short articles, notes, and solutions of problems, 


19. Boletin Matemdtico Elemental, Buenos Aires, v. 1, 1930, 36 p. 
United States 


20. Annals of Mathematical Statistics, American Statistical Association, Ann 
Arbor, Mich. v. 1, Feb.—Nov., 1930, 363+ 187 p. 
Twenty articles, one with extensive tables. 

21. Mathematics News Letter, Baton Rouge, La., v. 1, 62 p.; v. 2, 98 p.; v. 3, 
184 p.; v. 4, 192 p.; v. 5, nos. 1-4, 96 p., Oct. 1926—Dec. 1930. 


22. University of Oregon Publication, Mathematics Series, v. 1, nos. 1-2, 1929-30, 
40+16p. 


One number isa set of tables and the other a monograph. 


Germany 


23. Quellen und Studien zur Geschichte der Mathematik, Abteilung A, Quellen 
Berlin, v. 1, 1930: Mathematischer Papyrus des Staatlichen Museums der 
Schinen Kiinste in Moskau herasugegeben und kommentier von W. W. Struve 
12+197 p.+10 folding plates. 


24. Quellen und Studien zur Geschichte der Mathematik, Abteilung B, Studien 
v. 1, parts 1-3, Berlin, Mar. 1929-Sept. 1930, p. 1-412. 
Sixteen articles in German and two in English. 


Czeckoslovakia, England, Holland, Hungary, India, Japan, Russia, Switzerland. 


25. Aktudrské Védy. Pojistné Matematika Matematické Statistika. {Actuarial 
News. Periodical for Mathematics and Mathematical Statistics ], Bohemian 
Mathematics and Physics Society, Prague, v. 1, 1929-30, 188 p. 

Articles in English, French, German, and Bohemian. 


26. Quarterly Journal of Mathematics, Oxford Series, v. 1, 1930, 4+318 p. 


This Journal is the successor to The Quarterly Journal of Mathematics and Messenger of Mathe- 
matics. The above mentioned volume contains twenty-five articles. 


1931] SOME DETERMINANTS IN THE THEORY OF DEVELOPABLES 439 


27. 


28. 


29. 


30. 


31. 


32. 


Mathesis. Tijdschrift voor Wiskunde [Mathesis. Journal of Mathematics], 
The Hague, v. 1, 1928, 288 p.; v. 2, 1929, 288 p.; v. 3, 1930, 304 p. 


Kézslemények a Debrecent Tud. Egyetem Matematikai Szeminériumdbol. 
[Communications of the mathematical seminary of the University of De- 
breczin|, Budapest, Pécsett, Sarospatak, Debreczin, 1927-9, nos. 1-4, 
106+47+37+1 pl.+80 p. 

Four memoirs, by different authors, in Hungarian. 

Bulletin of the Mathematical Association, University of Allahabad, v. 1, 1928, 
74 p. 

Four articles in English. 

Memoirs of the Faculty of Science and Agriculture, Taihoku Imperial Univer- 
sity, Formosa, Japan, v. 2, no. 1 [first number published ], Sept. 1929, 
Mathematics, no. 1, 37 p. 

Three articles in German. 

Journal de la Société Physico-Mathématique de Léningrade, Leningrad, v. 1, 
1927, 342+15 folding plates; v. 2, 1928-29, 382 p.+4 folding plates. 

In Russian, French and German. , 
Commentarit Mathematici Helvetici Editi Societate Mathematica Helvetica, 
Ziirich, v. 1, 1928-29, 323 p.; v. 2, 1930, 306 p. 


Articles in French and German. 


Dec., 1930. 


SOME DETERMINANTS IN THE THEORY OF DEVELOPABLES 
By R. P. BAKER, University of Iowa 


If x, y, z, w are functions of ¢ the theory of developables demands the con- 


sideration of the matrix 


The ratios of the elements of the first row give the points of the system; the 
ratios of the determinants formed from the first and second row (subject to the 
Pliicker identity), the lines of the system; and the ratios of the determinants of 
the first three rows, the planes of the system. The determinant is the wronskian 
which vanishes only for a plane curve. 


‘ 
Ss. 
a = 
| 
x, 2, w 
” ” ” ” eee 
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Now if X, Y, Z, W are the cofactors of x, y, z, w in the wronskian and we 
form the matrix 


we expect and actually obtain the dual representation, namely: X, Y, Z, W give 
the planes; the first two rows, the lines in planar coordinates; and the third order 
determinants, the points of the system. 

A repetition of the process should lead to a matrix whose first line &, 9, [, w 
is proportional to x, y, z, w but apparently £ contains fourth derivatives, and the 
wronskian which we expect to occur as the proportionality factor contains only 
third derivatives. This seems to require explanation. We shall show that these 
extra derivatives are only apparent and that the theory can be extended to n 
functions. 

1. As to the proportionality of &, 7, ¢, w to x, y, z, w we have, by the theory 
of determinants, 


=0, =0, = 0. 


Differentiating, hence YxX'=0 and 
Yx’X’=0. Differentiating again, 2x’X’+ =0; hence =0. We have 
also TEX =0, DEX’ =0, LEX’’ =0; and so 


= xiyisiw. 


2. As to the proportionality factor, Y which appears in the first line of & is 


a”, 


We may denote this by (012) from the fact that it contains derivatives of 
these orders. 

Differentiating, Y’=(013) and Y’’ =(014)+(023). The determinant for 
can be represented as the sum of two determinants whose first columns are 


(012) (012) 
(013) and (013) respectively. 
(023) (014) 


The first determinant is —xV? for the elements are minors of the wronskian 
‘ V in reverse order of rows. We now have to prove that the second vanishes 
identically. Consider the determinant 
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x, 0 x, 0, 0, 0, 
x, w’, 0 #, 0, 0, 0, — x’ 
x", y", w", 0 x", y", = 6, 
0, y’, w’, x’ 0, y’, w’, 
Expanding by the first three rows, 
2, w x, w 2, x 
x’, 2’, x’, y’ x’, | 
vy v, W 


and we have a set of multipliers for the elements of the first row of — which gives 
a zero. Now the row of second derivatives may be replaced by. any arbitrary 
quantities, for instance by the corresponding third or fourth derivatives, without 
affecting the result. Hence the determinant vanishes. 


3. In the case of the determinants which should represent the lines in planar 
Pliicker coordinates we have 


Z, W 
z', Ww’ 


[2], 
where [z’’] denotes the cofactor of z’’ in the wronskian. 


4. To generalize to m functions we study the first column of the determinant 
for &. 


In short notation it is 
(0,1,2,---), 
(0,1,2,---k —1,k+1), 
(0,1, 2,--- 


| 


The binomial coefficients are immaterial for our purpose. We notice that 
the first column contains minors of the wronskian (in reverse order). They lack 
in turn the symbol k+1, & - - - 3, 2, 1. The last one is the only one without a 


cor 
x 
| 
V 

| 
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1, the penultimate the only one without a 2, and so on. An aggregate selected 
one from each row will have a pair of common symbols. If not (01), we must use 
the wronskian minor in the last row. If we select this and if (02) is not a common 
pair we must take the preceding wronskian minor. Ultimately we have all the 
wronskian minors or a common pair of symbols in the aggregate. 

The property used in the special case k = 2 was that an aggregate with a pair 
of common rows formed with the other columns similarly represented formed a 
vanishing determinant. This obviously generalizes. 

The final result is: &: =(—1)"-! V*-*, where n is the number of functions. 

For the minors of the third and higher orders the multiplier method must 
be used to rid the aggregate of determinants containing the derivatives of order 
n and higher. 

5. In these proceedings differentiation has apparently been replaced by a 
formal symbolic process. The properties actually used are d(u+v) =du+dv and 
d(uv) =udv+vdu; the fact that dt/dt=1 was not appealed to. This allows us 
apparently to generalize the operator to either \-dx/dt or d(Ax) /dt where is an 
arbitrary function of ¢. However in case we do the geometric interpretation 
depending only on ratios of determinants is unchanged. 


A NOTE ON INSTRUCTION IN MECHANICS 
By ALEXANDER WUNDHEILER, University of Warsaw 


Certain common methods of solution of problems in mechanics contain a 
source of error. We shall show that if we make use of the energy integral, impos- 
sible motions are generally obtained. 

The common method of treatment of holonomic mechanical systems, the 
constraints and the potential energy not involving the time, consists in first 
writing down the energy integral. This is sufficient, if the system has only one 
degree of freedom. If not, we then seek other equations, e.g. the Lagrangian 
ones. It will be shown by some examples that the system containing the energy 
integral and other equations admits, generally, solutions alien to the given, not 
integrated, system. 

Consider the simple harmonic motion of a particle attracted toward a center 
proportionally to the distance. The potential function is }mk?x? and the energy 


integral is 


(1) 


Where a is a constant. If we seek the motion corresponding to the initial condi- 
tions t= to, x =a 0 we find two solutions. The one is x=const.=a, and signifies 
equilibrium at the point a. The second one is given by the quadrature: 


x? = k(a? — 
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t—th= = arcsin . 


It is here obvious that the first one is wrong, and we prove it by verifying that 
the differential equation of second order of the motion, 


(2) = — kx, 


does not admit the solution x=a. In the present case, the falseness of the first 
solution is evident (for a0), and there is no difficulty in finding out where the 
alien solution comes in. In fact, in deducing the energy integral, we multiply (2) 
by %, and introduce, therefore, the solution of the equation «=0, viz. x=a. 

We shall now consider cases where the falseness of the alien solutions is not 
so evident, and where their explanation is not so simple. Consider Kepler mo- 
tion, that is, the central motion of a particle attracted toward a center propor- 
tionally to the inverse square of the distance. The energy integral in polar co- 
ordinates is 


(3) = Quer! + h, 


and the integral of areas is 


(4) =C. 


It is well known that all circumferences, the centers of which are the center 
of attraction, are possible trajectories. We ask if the manner in which the parti- 
cle describes them is uniquely determined. Putting in the equations (3) and (4) 
r=fo, we obtain 


reed? = 2uro + h, = Cro”. 


As h and C are arbitrary constants we infer that ¢ may have, along such a cir- 
cumference, an arbitrary but constant value, i.e. that such a circumference may 
be described by a particle with an arbitrary velocity. Now, this is false. In fact, 
the intrinsic equation for the normal acceleration, which in the present case 
takes the form 


= muro” 


shows that the velocity is completely determined by the normal component of 
the force and the radius of curvature of the trajectory. We obtain 


V= (uro})1/2 


and the other values of v must be considered as alien solutions, introduced when 
effecting the computation leading to the energy integral. But the indication of 
the precise moment where this introduction took place is not quite so simple as 
in the former example. 

We find another quite analogous case in the theory of the spherical pendu- 
lum. The reader will verify immediately, after having written down the energy 


ee 
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integral and the integral of areas, that they give for all parallels of the sphere an 
arbitrary velocity, whereas the intrinsic equations of the motion give a com- 
pletely determined velocity. 

The generalization of these examples does not present any difficulty. But it is 
easily seen that in the more complicated problems concerning systems of ma- 
terial particles and rigid bodies, our intuitive knowledge of the motion will not 
suffice to guess which are the alien motions. Consider, for instance, a homogene- 
ous, rigid, heavy rod, one extremity of which slides without friction along a ver- 
tical line, and the other one on a horizontal plane. Let the angle of the rod with 
the vertical be 6. If we examine the motion by means of the integrals of energy 
and areas, we obtain the result that the stationary motion, @=const., is possible 
in connection with an arbitrary value of @ (¢ designating the angle of the hori- 
zontal projection of the rod with a fixed horizontal direction). It would seem 
that in the present’ case it is not quite easy to guess that corresponding to a 
given value of 6, only one determined value of ¢ is possible, as is seen when we 
make use of the Lagrangian equations of the motion. 


THE SOLUTIONS OF x¥=y", x>0, y>0, x#¥y, 
AND THEIR GRAPHICAL REPRESENTATION 


By H. L. SLOBIN, University of New Hampshire 


The equation 
(1) 


is equivalent to 


logx logy 


ylogx = xlogy or 


x y 


For convenience we shall write this equation in the form 


log 4, log a2 
(2) -——. 


v1 


Xe 


If now we consider the graphs of y=log x and y= mx we note that y=0, the 
x-axis, is parallel to the curve, y=log x, as x becomes infinite, since dy/dx =1/x 
when y=log x. We may now determine the value of m for which y=log x and 
y =mx meet and have the same slope. Since log x = mx and m=1/x we have log 
x =1 or x =e (the base of the system of natural logarithms). 

It is thus evident that the lines y= mx for 0<m<1/e will each have two inter- 
sections with y=log x. For each such line we thus determine a pair of numbers 
x, and x2, the abscissas of the points of intersection of y=mx and y=log x, so 
that 
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log x, log x2 


To determine the solutions of «” =", where both x and y are rational num- 
bers, is merely to determine the pairs of rational numbers x; and x» satisfying 
equation (2). 


Fic. 1. 


If we assume x; to be a rational number, then x,=.,r, where r is undeter- 
mined but must be rational if x2 is to be rational. Hence 


log x1 log (xr) 1 log r 
= or 1——)} log 1 = , 
r 


v1 “ir r 


or 
= gg = 


If we assume x2 >x;, then r>1. Therefore letting r=1+s, we have 


(3) = (1 +5)"/*, and a2 = (1 + 
If we let 
1 1 1 
2 3 n 


be 
2 
: 
EF 
. 


446 THE SOLUTIONS OF x¥=y?, x >0, y>0, x¥y [Oct., 


we have 
9 64 
and 
4 27 +256 (1 


It will be noted that as s was chosen to traverse a set of rational numbers 
from 1 to 0, x; traversed a set from 2 to e, and x2 traversed a set from 4 to e. 

In seeking all the pairs of rational numbers x; and x2 that satisfy equations 
(3), we must confine ourselves to s rational. Hence letting s=p/q, where p and 
q are prime to each other, we have 


+ alp + 
q q 


Since x; and x, are to be rational numbers, (p+q)'/” and q'/” must be integers, 
say ”, and me, respectively. Hence 


(5) (~) and x2 = 
No Ne 


Letting —.=t, we have 
(no+t)? =n? =p+q, No? =q. 

Hence 
(6) +t)” 


Expanding (6) we have 


Pp 
2 


= p. 


b(p — 1) 


2! 


(7) pny t+ =p, 
Obviously equation (7) cannot be satisfied if m,. and ¢ are integers. Hence the 
assumption s=p/q does not give rational values for x; and x2, unless p=1 or 
q=1. 

If p=1,s=1/qand 


1 q qtl 
(8) (=) and a2 = 
q q 


We can now let g=1, 2, 3, and then have from (8): 


9 64 27 256 


4 27 


which is the aggregate already determined. 
If g=1, s=p and hence 


1 
| 
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(9) = (1+ and = (1 + p) 


In this case x; and x, cannot be rational unless (1+ )!’” is an integer. But it is 
evident from the graph y=log x that the value of x; must lie between 1 and e, 
and the only possible integer is 2. This value for x; corresponds to p= 1 and gives 
x; =2 and x, =4, which has already been obtained. 

The significance of our conclusions is interesting if interpreted graphically. 
Each of the lines y=mx, where }log 2Sm Se", cuts the curve in two points, 
and the points whose abscissas are both rational numbers have been determined ; 
but if 0<m < log 2, the abscissas of the points of intersection cannot both be 
rational. 

It is also evident that we cannot have two intersections for each value of m 
save for 0<m<e", 

The problem is capable of expansion to similar problems. Thus the equation 


(e) (ev) — (e¥) (er) 


cannot have a single pair of values x and y both algebraic numbers (that is ra- 
tional numbers and algebraic irrational numbers). This is evident since we have 
xe’= ye* or x/y=e*-¥, If x and y were both algebraic numbers x/y and x— y would 
be algebraic numbers while e*~” would be a transcendental number. (See the 
author’s paper in the Rendiconti di Circolo Mathematico di Palermo, vol. 38 
(1914), p. 353.) 


QUESTIONS AND DISCUSSIONS 


EpitTep by R. E. Girman, Brown University, Providence, Rhode Island. 


The department of Questions and Discussions in the Monthly is open to all forms of activity in 
collegiate mathematics, including the teaching of mathematics, except for specific problems, especially 
new problems, which are reserved for the department of Problems and Solutions. 


A THEOREM ON Foc! 
By Epwin J. PurceE tt, University of Colorado 


THEOREM: [f a real plane algebraic curve of class m has one or more real axes 
of symmetry, then in general exactly m foci lie on each axis of symmetry; any such 
set of m collinear foci completely determines the remaining foci. 

Proof: Consider any real line of symmetry of the curve. Let this line be the x- 
axis in rectangular coérdinates. The tangential equation of the curve will have 
real coefficients and be of the form 


(1) = 0. 


Letting v= +i/c in (1), there will be in general exactly m values of wu satis- 
fying (1). Interpreted geometrically, this means that there will be exactly 
m intersections of isotropic tangents lying on the axis of symmetry. These m in- 


We 
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tersections are m foci (real or imaginary) of the curve. Since the axis of 
symmetry is a real line, not the line at infinity, it does not pass through J or J, 
the circular points at infinity. The m foci on it completely determine the m tan- 
gents to the curve from J and the m tangents to the curve from J. The other in- 
tersections of these 2 m tangents are the remaining (m?—m) foci. The theorem 
follows. 

If k foci on an axis of symmetry coincide, then the number of foci on that 
axis is increased by (k?—k), since such a focus counts k? times. If the curve is 
tangent to the line at infinity so that the number of real (finite) foci is reduced 
from m to p, say, then exactly p foci will lie on each axis of symmetry. 


THE CHARACTERISTIC EQUATIONS OF THE ADJOINT 
AND THE INVERSE OF A MATRIX 


By H. S. Tuurston, University of Alabama 


The following theorem may possibly be found somewhere in current mathe- 
matical literature, but the writer is unaware of the previous publication of a 
proof.! 


Theorem. If a is a non-singular matrix of order m and determinant D, a~ its 
inverse and A its adjoint, then the roots of the characteristic equation of A are 
respectively D times the roots of the characteristic equation of a~, and the 
latter are the reciprocals of the roots of the characteristic equation of a. 


The characteristic functions of a, A, and a~ are respectively 


O(A) = Sn — + — + (— 
= Pn ore + + (- 1)"\" 


where s;, S;,, and p, are respectively the sums of all k-rowed principal minors 
of a, A, anda“. 

On page 31 of Bécher’s Introduction to Higher Algebra, we find the following 
theorem: If D’ is the adjoint of any determinant D, and M and M’ are corre- 
sponding m-rowed minors of D and D’ respectively, then M’ is equal to the 
product of D”~! by the algebraic complement of M. Although the adjoint of a 
matrix and the adjoint of a determinant are in form conjugate to each other, the 
k-rowed principal minors of both have the same value, and from the above the- 
orem we see that 


D*-*'5,. 


1 For the theorem on the reciprocal see Pascal’s Repertcrium, Vol. I Part I, page 117 Eauwor. 


i 
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Since each element of A is D times the corresponding element of a~', it follows 
at once that 


From the relations S,_,=D**p,_, and s,=Dpn_;, it is clear by elementary 
theory of equations that the roots of &(A) =0 are D times the roots of ¥(A) =0, 
while those of ¥(A) =0 are the reciprocals of those of @(A) =0. 

If a is singular, of rank r, the theorem becomes trivial even in a modified 
form. The rank of A is 1 or 0 according as r=n—1 or rSn-—2. If r=n—1, 
(A) =0 has one root different from 0; if r<n—2, all roots of (A) =0 are 0. 


A NEw METHOD FOR SOLVING THE EQUATION x*=¢ 


By E. C. Kennepy, University of Texas College of Mines 


Equations of the type x7=c may be solved by finding two approximate 
values of x and getting a better value bystraight line interpolation. If the process 
is repeated several times an accurate result may be obtained. 

A far quicker, easier, more accurate method involving less chance of error 
is described below. 

Let x7 = (Po+h)‘?°t™ =c, where Po is a rough approximation to the value of 
x. Then Po‘?°+(1+h) =c, approximately. Taking natural logs of both sides and 
assuming log (1+) =h we obtain for our first approximation, P,, 


Py = (Po + h) = (Po + log c)/(1 + log Po). 
To get a second approximation, P2, we write 
= (Pit = (Pi + log c)/(1 + log P;). 
The nth approximation is readily seen to be 
P, = (Pri + log c)/(1 + log Py_1). 


To illustrate the brevity of this method we shall solve the equation x* 
= 32.46. Taking Py) =3 (any value in this neighborhood will do) we have 


P, = (3 + log 32.46)/(1 + log 3) = 6.480/2.099 = 3.087. 


Thus x =3.087 is the first approximation. (Newton’s method gives 3.096). 

In order to get the maximum degree of accuracy obtainable by a second approxi- 
mation it is generally necessary to use a 7-place table. Thus 

3.087 + log 32.46 6.5670085 

4+ log 3.087. 


= 3.0871613, 


a result correct to at least 7 places. A third trial takes our answer to about 12 


Sk 

Pn—k 
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places. After the first approximation the accuracy of the result increases amaz- 
ingly. 

By this method it is almost impossible to go wrong for even if an inexcusably 
poor value of Po is taken the error will automatically eliminate itself with one or 
two more approximations. For example, if c=100 we should choose P)=about 
3.4 or 3.5 or 3.6 instead of 3, although the latter will serve of course. For two ap- 
proximations (and seldom more than two are needed) no multiplications and 
only two divisions are required. 

If c<.692 - - - there is no positive solution in real numbers. If .692 --- <c 
<1, then there are two solutions—at least two greater than zero. To get one of 
these choose Pp slightly greater than 1/e, to get the second choose Py slightly 
less than 1/¢€ and the rest is purely mechanical. 

This method is applicable to equations of the form u“=c, where u=u(x). 
For example, ; 


log (x — 5)!s(2-5) = 7.2, tan (x — .4)tn(2--) = 9,68, etc. 


may be solved very accurately in four or five minutes. If one were to solve ten 
or twelve equations of this type it would be best to plot y=x* carefully, then 
by making use of the graph and one approximation the root could be found to 
5 or 6 places in two minutes. 

Newton’s method could be used on such equations, but the method described 
above is much superior. In fact, it does not seem possible that there could be an 
easier way of solving such equations than that given. 


RECENT PUBLICATIONS 


EpiTED by RoGEr A. JoHNsON, Brooklyn College of the City of New York 


All books for review should be sent directly to the editor of this department, at Brooklyn College, 
66 Court Street, Brooklyn, N. Y., and not to any of the other editors or officers of the Association. 


REVIEWS 


Intergralgleichungen. By G. Kowalewski. Berlin, Walter de Gruyter & Co., 
1930. 302 pages. 


This book is one of “Géschen’s Lehrbiicherei,” and is not to be regarded as a 
complete treatise. Rather, it seems designed to occupy the position in German 
that the several times reprinted “Tract” of Bécher still fills so well in English. 
The exposition of Kowalewski is exceedingly detailed, perhaps unnecessarily 
60, but also, on that account, very easy reading; it is largely algebraic, and 
the subject matter is governed by the traditional choice. The chapter of applica- 
tions at the end, however, is hardly sufficient to give the reader any hold, and 
the “Literaturhinweise” is scanty. A good many special integral equations are 
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worked through in complete detail, rather as applications or illustrations of the 
general theory than as indications of possibilities that are not covered by it. 

Hence although there are some indications of a group theory and of a theory 
of functional transformations, the reader is not led into new problems and un- 
solved questions. He is likely to regard the subject as a circle in which all the 
roads run parallel to the circumference. The book is an able exposition, and will 
serve to introduce the student to the subject. But the reader, having finished it, 
should turn elsewhere, say to Carlemann, in order to be shocked into renewed 
vitality. 

The introduction deals with Abel’s equation and other special inversions of 
integral formulae, like the Fourier integrals, considered as functional trans- 
formations; Chapter I is devoted to Volterra integral equations, with a brief an- 
alysis of the algebraic or symbolic properties of the integral operator; Chapter II 
treats similarly the Fredholm type, with incidental reference to elementary 
divisors; Chapter III gives the theory of symmetric kernels; and Chapter IV 
discusses briefly two applications—the vibration problem for a string, and, 
without much proof, the Dirichlet problem for a region interior to a closed 
curve. 

GRIFFITH C. EVANS 


Tutorial Exercises in Trigonometry. By Raymond W. Brink and Ella Thorp. 
Century Company, New York, 1931. 102 pages, 9X11. Paper bound. $1.25. 


The need for carefully selected and well-arranged exercises in trigonometry 
has been realized in the publication of this book. In each set of exercises not 
only is the student led by definite, graded steps to the more difficult problems, 
but enough exercises are given to effect a drill on each principle. Then too ten 
sets of review exercises, besides a final, all-embracing test, serve to organize the 
work of the preceding lessons. 

The form of the book suits its purpose. Each sheet, printed on only one side, 
presents a neat appearance. Exercises, diagrams, and room for working have 
been carefully spaced. Furthermore the heading of each page by a concise state- 
ment of the topic covered is an aid to both teacher and student. The book should 
prove interesting and helpful as a supplement to any text in trigonometry. 


HARRIET GRIFFIN 
Il Passato e il Presente delle Principali Teorie Geometriche. Storia e bibliografia. 


Fourth edition. By Gino Loria. Padua, Cedam, 1931. xxiii+467 pp. Lire 
60. 


In this interesting volume, the author presents, in cursive style, an outline of 
the principle theories of geometry, with emphasis on their historical develop- 
ment. He states briefly the chief results that have been arrived at in each of the 
various fields of geometry and gives numerous references for the benefit of 
readers who may wish to pursue any topic further. The work is one for which the 
author is conspicuously well fitted and to which he brings a wealth of informa- 
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tion and critical judgment. In spite of unfortunately numerous typographical 
errors, the book is decidedly well written. For anyone who wishes to take a 
hasty but interesting trip through the domain of geometry, to have pointed 
out to him the main topics that have been developed, with their modes of treat- 
ment and the outstanding results, this volume will serve as an excellent guide- 
book. 

The present fourth edition is based on the second, which was published in 
1896. The first 291 pages constitute a thorough revision of that earlier edition. 
The remainder of the text traces, in similar fashion, the development of geom- 
etry since 1896. 


C. H. S1sam 


Plane and Spherical Trigonometry. By R. D. Carmichael and E. R. Smith. 
Boston, Ginn & Company, 1930. xii+198 pages. $1.60. 


“There is very little room for novelty in preparing a textbook for an intro- 
ductory course in trigonometry. The material and methods are fairly well stand- 
ardized.” 

It is scarcely to be expected that a trigonometry which carries the two 
sentences quoted above as the opening statements of its preface will incor- 
porate any theoretical innovations of development or choice of material. 
The reader may rest assured at once that this textbook contains nothing 
which has not been fully tested in the class room. The authors have had long 
and successful experience in both writing and teaching and their book is con- 
servative, teachable, well-written and mathematically sound. 

The selection and arrangement of subject-matter is such as would probably 
be approved as first choice by a majority of those teaching the subject. Measure- 
ment of angles, definitions of the trigonometric functions for positive acute 
angles, elementary identities, general definitions of the functions, solutions of 
right triangles by means of natural functions, solutions of oblique triangles by 
means of right triangles, reduction formulas and graphs, addition formulas, 
solutions of triangles in general, DeMoivre’s theorem and related identities, 
spherical triangles and their applications—this organization and development 
of material would generally be conceded to be both logical and psychological. 

Moreover, the general treatment is such as to permit of considerable flexi- 
bility and adaptation to different types of classes and to teachers’ preferences. 
If a very short course is desired, the first three chapters (pp. 1-66) form a com- 
plete unit covering the most essential ideas of the subject. If an instructor would 
prefer to omit the definitions of the functions for acute angles and begin at once 
with the definitions for general angles, that can easily be done. If he prefers to 
omit or abbreviate the solutions of right triangles by means of natural functions 
‘or the solutions of oblique triangles by means of right triangles, trusting to the 
later more complete treatment of triangles in Chapter VII, that can be done; if 
time presses, a number of starred supplementary sections can also be omitted 
without destroying the continuity of the course 
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Occasionally statements appear which lead to queries but scarcely to defi- 
nite criticisms. On page 3 we read “A straight line . . . extends indefinitely in 
two directions. A straight line segment is that part of a straight line which lies 
between any two points on the line. A ray, or half-line, is that part of a straight 
line which lies on either side of a point on the line,” and on page 4, “. . . a ray 
has direction, one end-point, but not length. A line segment is generally re- 
ferred to as a line when the context admits of no doubt as to the meaning.” Is 
it objectionable to say that a ray is longer than any segment of it or that the 
length of a ray is greater than that of any segment of it, even though the context 
might admit of no doubt as to the meaning? Would such usage of terms be any 
more objectionable than to speak of a line segment, which certainly has length, 
as a line, which certainly does not have length (in the same sense that a ray does 
not have length) under like conditions? 

On page 15, line 1, we find “If two variable quantities, x and y, are so re- 
lated ....” Why not simply “If two variables, x and y, are so related... ,” 
since, immediately, in the first line of the next paragraph, the authors say“ The 
variable x is called the independent variable and y the dependent variable or 
function of x?” Also, on page 43 we find “Such numbers as \/2, 3, - - - , constants 
like t...and e...and many other quantities....” Are \/2, 3, 7 and e 
quantities or definitely and precisely numbers which are sometimes used to 
state a measure of quantity? Possibly both, but the writer believes that there 
is a growing tendency not to use the indefinite (and, as sometimes used, obscure) 
term “quantity” indifferently for all sorts of concepts (number, variable, func- 
tion, etc.) but to use the definite and precise term most appropriate whenever 
possible. 

Again, on page 22, the student is asked to “check” certain identities by 
substituting 30° for the angle and finding the numerical values of the members. 
While “check” is often used in this limited sense, should not such use be dis- 
couraged, because of the danger that students may come to believe that substi- 
tution of a single numerical value forms a complete check? The exercise can be 
stated readily in terms which carry no such implication. 

No material errors, however, were noticed, exercises are adequate and well 
graded and special attention seems to have been given to the arrangement of 
numerical work throughout the book. 

It is hardly necessary to add, except by way of compliment, that the 
printer’s part has been very well done. The imprint of the Athenaeum Press on 
a mathematical book is assurance of quality. 

U. G. MITCHELL 


Advanced Mathematics for Students of Engineering and Physics, I and II. By D. 
Humphrey. Oxford University Press, London, 1929. Part I, iv+120 pages, 
and Part II, iv+175 pages, bound in a single volume. 


In this book the author aims to give those students of engineering and 
physics who have completed elementary calculus a knowledge of and training 
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for manipulative skill in as many branches of mathematics required in their 
other courses as he can present in a book of moderate size. He considers that 
most books on practical mathematics obscure and limit the mathematics in- 
volved by devoting too much space to the working out of practical problems 
and that manipulative skills in pure mathematics should be acquired before 
applications are attempted. The book, based on the work done at the Poly- 
technic, London, has been designed in accordance with these views. 

The text is divided into seventeen chapters. Two chapters, containing forty- 
four pages, are on integration; five, containing eighty-eight pages, on differen- 
tial equations; the remaining ten, containing one hundred forty-one pages, on 
series, complex quantities, applications to geometry, solid geometry, calculus 
of finite differences, determination of laws, numerical solution of equations, de- 
terminants, Fourier series and harmonic analysis, and vectors. The four 
hundred or so exercises, which are accompanied by answers, are almost en- 
tirely of an abstract nature; the few which are not deal only with very simple 
applications. 

In the selection and arrangement of his material the author has not at- 
tempted to please everyone nor has he gone out of his way to make it par- 
ticularly attractive to those students who require constant motivation in their 
courses. Probably everyone will agree that the emphasis on differential equations 
is rightly placed. Since each reader has his own tastes and feels his own special 
needs most, the amount of space allotted to the other topics is open to discus- 
sion of such length that it will not be considered here. On the whole, the reviewer 
finds the shorter topics, as well as the longer ones, clearly, directly, and ac- 
curately presented and, he believes, with a degree of rigor and completeness 
corresponding to the academic status of the student for whom they are in- 
tended. He feels, however, that the insertion of some discussion of the validity 
of infinite processes would make them more clear to the student and that altera- 
tions in two or three objectionable statements, of which the most important is 
the statement that the differential of f(x) is the actual change when x is increased 
by dx, would contribute accuracy well within the student’s powers of apprecia- 
tion. The reviewer now wishes to prove his worth as such by adding to the above 
minor criticisms his support of the author in the matter of motivating material. 
There is a strong movement afoot to increase the amount of secondary material 
included in a course for the purpose of linking it up with other subjects to which 
it may apply. So strong has this tendency become that there is some danger of 
its being overdone. Indeed, accusations have been made that some text-books 
and some courses consist entirely of so-called motivating material to the ex- 
clusion of tangible principles on which to base the work. Such material is un- 
doubtedly of great value in numerous connections, but the wisdom of using it 
beyond the first or second college year in well organized professional courses, 
such as engineering, is questionable. The engineer who after his first two years 
of training has to be further wheedled into preparing for the profession ought 
to be encouraged to try something else. 
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The reviewer recommends the book for closer examination by instructors 
who offer courses including the topics mentioned and who desire little motivat- 
ing material in their texts and by independent students who desire a knowledge 
of and manipulative skill in these topics. It is well worthy of consideration as a 
mathematical contribution to the literature of engineering. 

EARL L. MICKELSON 


The Volterra Integral Equation of Second Kind. By Harold Thayer Davis. Indi- 
ana University Studies Nos. 88, 89, 90. 1930. 71 pages. Price $1.00 in paper 
cover, $1.25 in cloth. 


This is the third of a series of monographs by the author on the general field 
of integral equations. The subject of discussion is the equation 


f "K(x, t)u(t)dt 


in the unknown function w(x). 

In Part I the classical method of successive substitutions is shown to lead 
to Volterra’s resolvent kernel, and the case where K(x, ¢) is a function of (x—?#) 
is examined by means of functions permutable with unity. Differential and in- 
tegral operators of infinite order are introduced and are used to solve the equa- 
tion when K(x, ¢) is expandible as 


Part I closes with a discussion of the case K(x, t) = g(x, t)/(x—t)*, 0<a<1, using 
fractional differentiation and integration. 

Part II considers the singular equation, with either the constant limit in- 
finite, or the kernel having an infinite discontinuity of type other than consid- 
ered at the close of Part I. Results of Evans and Love are set forth and extended, 
the theorems covering several cases where there exist families of solutions. 

The author has inserted several illustrative examples and problems, the lat- 
ter containing just sufficient difficulty to whet the reader’s appetite, without 
destroying it. The list of references is numbered to correspond with the complete 
bibliography in the first of this series,! and includes six entries added since that 
was published. A portrait of Vito Volterra makes an appropriate frontispiece, 
and adds to the appearance of the book. 


The work is hardly to be recommended to the beginner, for, although no 
previous knowledge of integral equations is presumed, the large number of ideas 
introduced would tend to overwhelm him. However, it should carry a person 
with some familiarity with the subject and a good grounding in analysis, up to 
the frontier where research is being carried on. 

L. S. KENNISON 


1 The Present Status of Integral Equations, Indiana University Studies, No. 70 (1926). 
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Types of Mathematical Thinking. Von Zahlen und Figuren. Proben mathemati- 
schen Denkens, fiir Liebhaber der Mathematik. Ausgewahlt und dargestellt 
von Hans Rademacher und Otto bie raccind Julius Springer, Berlin, 1930; 
v+164 pages, 129 figures. 

The purpose of this book is, as indicated in ve sub-title, to give to the lay- 
man, through a number of examples of typical mathematical reasoning, a feeling 
for the real character of mathematical science. A brief table of contents will give 
some idea of the range of problems which the authors have been able to bring 
within the range of readers possessing no technical knowledge whatever beyond 
a few of the most important of the theorems of plane geometry and the rudi- 
ments of algebra. Here it is: 

On the series of prime numbers. The continuous tracing of a net of curves 
(each branch once and only once). Some minimal properties (rectangles with 
given areas, inscribed triangles, inscribed polygons). Incommensurable, seg- 
ments and irrational numbers. A minimal property of the triangle joining the 
feet of the altitudes of a given triangle, after H. A. Schwarz. The same property, 
after L. Fejér. Some points in the theory of aggregates. Plane sections of the 
right circular cone. The Waring problem. On closed knotted curves. Is the de- 
composition of a number into its prime factors unique? The four color problem. 
The regular polyhedra. Pythagorean numbers, and a glimpse of the Fermat 
problem. The Pferch circle of a given (finite) set of points—i.e. the circle with 
least radius enclosing the set. Approximation of irrational numbers by rationals. 
The drawing of straight lines by linkages. Perfect numbers. Euler’s proof that 
the sequence of primes is infinite. Fundamental remark on maximum problems 
(warning against assumption of existence of the maximum, with illustration). 
Figure of greatest area with given perimeter (Steiner’s linkage method). Peri- 
odic decimals. A characteristic property of the circle. Curves of constant 
breadth. Indispensibleness of the compass in the constructions of elementary 
geometry. A property of the number 30 (namely, that it is the greatest-number 
such that all numbers below it with which it has no common factors are prime 
numbers). 

This indication of contents brings to light a most varied group of topics, 
many of them classic, some involving still unanswered questions, some quite 
modern. It cannot indicate the grace with which they are treated, the simplicity, 
the naturalness, the interesting historical introductions, or the ever alert playing 
up of viewpoints or methods which, arising naturally in the problems, are char- 
acteristic of mathematical thinking. Difficulties of proofs are reduced to a mini- 
mum by concrete introductions and by judiciously selected preliminary lemmas. 
But rigorous methods are used in all cases where proofs are given, for otherwise 
the purpose of the undertaking would be vitiated. 

+The book should find a wide distribution among laymen, for the number of 
persons who are curious as to the nature of mathematical thought, and who are 
capable of understanding it, is constantly increasing. Probably there are many 
readers of the MONTHLY to whom questions have been addressed which this 
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book is well suited to answer. But it will also prove of great interest to the 
mathematician himself, because of the insight it gives into a variety of problems 
and points of view, at least some of which are likely to have novelty for any 
given person, because its style is a model of clarity and simplicity for those en- 
gaged in instruction, and because it is a mine of material for anyone called upon 
for talks, either to laymen or to students’ mathematical clubs. 

The authors, eminent as productive scientists, have here engaged in a work 
of popularization on a most dignified plane. They have not been concerned with 
puzzles or recreations, nor with persuading a reluctant public of the value of 
mathematics. They have given a genuine glimpse of the science itself, in a num- 
ber of its phases, free from technical intricacies and symbolism. Without doubt 
the book deserves a place in every mathematical library. A translation into 
English, making the book available to still wider circles of laymen in this coun- 
try, would be of great value. 

O. D. KELLOGG 


Eléments de Mathématiques Financiéres. By R. Thiry. Paris, Librairie Vuibert 
1930. viii+87 pages. 


The content of the book consists of material which the author has presented 
frequently as a course at |’Institut d’Enseignement Commercial Supérieur de 
Strasbourg. This course is one for the general students of commerce, and not 
primarily for those who will specialize in the mathematics of investment. The 
author’s object was to present in this book the minimum essentials of the theory 
of the subject, together with a few of its most important applications. It is in- 
teresting to note that the author, in common with many persons in other parts 
of the world, particularly in the United States, considers these minimum essen- 
tials of the mathematics of investment an indispensable part of the equipment 
of any person who wishes to deal intelligently with the modern business world. 

There is little of novelty in the 30 pages of theory with which the author 
starts the book. He treats simple interest, simple discount, compound interest, 
and annuities certain in orthodox fashion. The most general annuity problem 
which he considers is one where the interest period involved is an integral multi- 
ple of the payment interval of the annuity. The author does not introduce any 
of the customary actuarial abbreviations aj, s4, etc., but leaves his formulas in 
their inconvenient explicit algebraic forms. Apparently, he does not adopt the 
desirable logical attitude of considering simple discount, or simple interest pay- 
able in advance, as an entity by itself. He considers it as an approximation to 
simple interest which is convenient in certain applications but which, neverthe- 
less, is slightly unjust to the borrower. 

After the brief consideration of theory, the remainder of the text (about 
30 pages) is devoted to applications. There is one chapter dealing with the 
amortization of debts, with remarks included concerning the sinking fund 
method—which, it is interesting to note, is referred to as the “systéme améri- 
cain.” A second chapter is devoted to a discussion of loans (including bonds as a 
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special case) considered from the standpoint of an investor who buys the title 
to some of the debtor’s payments. The main object of the chapter is to introduce 
an interpolation method for determining the yield which such an investor ob- 
tains from his purchase. In the case of a bond which is a part of an issue which is 
redeemable in installments or by drawings, the author makes extensive use of a 
notion which he refers to as the mean price of a bond of the issue, at a given 
yield. Also, he introduces the companion notion of the mean yield, in case a bond 
of such an issue is bought at a specified price. 

In an appendix there are twelve pages of brief extracts of the usual tables 
employed in the mathematics of investment. In this appendix there is also given 
a brief discussion of the theory of exponents and of geometric progressions. 
Logarithms are not explicitly used in the book. Throughout the book the author 
gives a sufficient number of illustrative examples, solved in the text, to clarify 
the general processes introduced. However, there are no exercises included for 
the reader to solve. The mathematical manipulations in the text are performed 
accurately, but the methods employed present no novelty. 

The reviewer believes that the book as a whole would be interesting to an 
American reader not because of any particular novelty in its content, but be- 
cause it furnishes an illustration of the courses in the mathematics of investment 
which are presented to the general student in French schools of business admin- 
istration. 

L. Hart 


The Logic of Discovery. By R. D. Carmichael. The Open Court Publishing Com- 
pany, Chicago, 1930. ix+280 pages. Price $2.00. 


The scope of this book is somewhat broader than might be inferred from the 
title. The volume, parts of which have been previously published in various 
periodicals, gives a careful analysis of some phases of the philosophy of mathe- 
matics, with especial reference to their possible influence on the philosophy of 
other sciences. As stated in the preface, no technical knowledge of mathematics 
on the part of the reader is presupposed. 

The first chapter, “The Logic of Discovery,” discusses the possibility of de- 
veloping a systematic analysis of those mental processes by which an investiga- 
tor is led to infer the probable truth of a proposition before he is able to give a 
demonstrative proof of its validity. 

In this chapter the reader’s attention is directed to a theory which is cer- 
tainly very interesting, and which, if firmly established, must have profound 
implications in the philosophy of science. In discussing “the locus of the essen- 
tial step in discovery,” the author says that “It is in the formation of the con- 
jecture itself or goes back even farther to the formation of the hypothesis out of 
which comes the proposition to be tested, whether by experiment or by reason- 
ing. It may even be found in a more remote place in the process of discovery 
than this, its chief element resting in a principle partaking somewhat of a meta- 
physical nature (as in the general principle of relativity) or in an ideal of a 
purely abstract character (as in Descartes’ doctrine of clarity), It is as if the 
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mind were seeking to impose itself upon nature, insisting that whatever ex- 
planations we may finally adopt, they shall be such as satisfy the requirements 
of a norm set up by the mind itself. Certain of these demands may be impossible 
of realization. One then constructs a norm of a modified sort. The essential step 
in discovery is in the construction of definite hypothesis in the form of a particu- 
lar or a general law or proposition and in the formulation of a principle or norm 
lying back of the hypothesis and contributing effectively to giving it existence.” 
(Pages 13, 14.) This conception of scientific truth as depending upon the mental 
processes of the observer as well as upon the objective facts of nature is one which 
is repeatedly emphasized throughout the book. 

In Chapter II, “What is the Place of Postulate Systems in the Further Prog- 
ress of Thought?,” the author explains briefly the use of postulate systems, and 
shows that although this name is most commonly used in connection with purely 
mathematical theories, essentially the same principle is involved in the develop- 
ment of certain branches of other sciences, notably in rational mechanics. 

Chapter III, “On the Nature of Systems of Postulates,” probably requires 
of the non-mathematical reader a greater degree of intellectual effort than any 
other in the book. The author has, however, succeeded admirably in minimizing 
the difficulties of the subject. A simple postulate system is studied in detail. 
The exposition is carefully planned to yield a large amount of information with 
a minimum of technique. 

Undoubtedly some authorities will consider that Professor Carmichael’s ex- 
planation of what is meant by “rigorous thinking” (on pages 76 and 77) places 
too much emphasis on the postulational formulation of the foundations and not 
enough on the necessity for careful discrimination in the choice of methods by 
which one builds on this foundation. Just what mental processes imply logical 
necessity is a question on which there is by no means unanimous agreement 
among scholars. The author’s discussion does, however, serve to show the neces- 
sity for explicit statement of all hypotheses in a logical exposition of any scienti- 
fic theory. 

In Chapter IV, “Concerning the Postulational Treatment of Empirical 
Truth,” the author discusses in greater detail than previously the possibility of 
a more explicit use of the postulational method in the development of scientific 
theories. Economics is given particular attention, and an ingenious plan (due to 
Rueff) for the reduction of this science to a purely deductive form is described. 
The possibility of such a treatment of ethics is also considered. 

In discussing the procedure to be followed if it is found that a particular sys- 
tem of postulates leads to results which are invalid for a set of objects under 
investigation, the author says: “We shall need to replace our given system 
by one which is not equivalent to it; moreover, we shall have to replace it by one 
having no concrete interpretation (of any sort) in common with the one which 
we seek to modify so as to avoid contradiction—a fact which will be apparent 
on a little reflection.” (Pages 89, 90.) It may serve to make the situation some- 
what clearer if it is noted that in the part of the sentence following the word 
“moreover” the author evidently has in mind the case in which the new system 
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(but not necessarily the original one) is categorical. Without this qualification, 
the statement is incorrect, as may be shown by a simple example.! On the whole, 
however, the exposition is logical and clear. 

In Chapter V, “The Structure of Exact Thought,” and in Chapter VI, “The 
Notion of Doctrinal Function,” the author continues the discussion of postulate 
theory. Here special emphasis is given to the fact that the development of a 
mathematical science associated with a system of postulates is entirely independ- 
ent of any particular concrete interpretation of the system. The theory is illus- 
trated by application to two specific postulate systems, one of which states the 
fundamental properties of finite groups. 

Chapter VII, “Hypothesis Growing into Veritable Principle,” contains an ac- 
count of the evolution of scientific ideas from vague speculative conjectures, 
based on little or no experimental evidence, to veritable principles of science. 
An excellent example of this process is furnished by the atomic theory, the his- 
tory of which the author traces from the philosophical speculations of the Greeks 
to the electronic theory of matter. 

The chapter also contains an able criticism of Delacre’s view of value of 
abstract theory in scientific research, and a discussion of Vaihinger’s philosophy 
of the “As If.” 

Chapter VIII, “What is Reasoning?,” will perhaps be the most interesting 
in the book to a reader with an interest in psychology. This chapter is closely 
connected with the first. It gives an interesting discussion of the réle of the 
subconscious mind in mathematical discovery. 

The author shows in a convincing manner that the theory advanced in 
Rignano’s Psychology of Reasoning is entirely inadequate to account for such 
logical processes as mathematical induction, or the type of thought involved in 
the construction of a doctrinal function. 

The closing chapter, “The Larger Human Worth of Mathematics,” is de- 
voted to a discussion of some aspects of the cultural value of mathematics. 

The book is written in a very readable style and is heartily recommended to 
anyone who is anxious to become familiar with the interrelations of mathemat- 
ics, the physical and social sciences, and philosophy. 

FRED W. PERKINS 


1 A system S comprising the postulates numbered I-VI, inclusive, (on pages 62 and 63) and 
VII; (page 72) with n =2, is consistent. A second system S’, obtained from S by replacing VII, by 
VII, (page 72) with m=2, is consistent and non-categorical. If the set of objects to be studied are 
the seven letters A, B, C- - - G, arranged in m-classes as indicated on page 64, then the system S 
is inapplicable, but the system S’ is applicable. Nevertheless S and S’ havea concrete interpretation 
in common, namely the thirteen letters A, B, C,- ++, M arranged in m-classes as indicated on 
page 71. 

That the statement given in the text is correct when qualified as noted in this review, is readily 
established by noting that if the original system and a new categorical system have one concrete 
interpretation in common, then (since all interpretations of the new system are isomorphic) the 
original system must be applicable to all concrete interpretations of the new system; in other words, 
the new system cannot be valid for any set of objects for which the original system is invalid. 
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PROBLEMS AND SOLUTIONS 
Epitep sy B. F. Frnxet, Orto DunkKEL, AnD H. L. OLson 


Send all communications about Problems and Solutions to B. F. Finkel, Springfield, Mo. All 
manuscript should be typewritten, with double spacing, and with margins at least one inch wide 


PROBLEMS FOR SOLUTION 


N. B. Problems containing results believed to be new, or extensions of old results are especially 
sought. The editorial work would be greatly facilitated if, on sending in problems, proposers would 
also enclose any solutions or information that will assist the editors in checking the statements. In 
general, problems in well-known textbooks or results found in readily accessible sources, will not 
be proposed as problems for solution in the MonTHLY. In so far as possible, however, the editors 
will be glad to assist members of the Association in the solution of such problems. 


3509. Proposed by R. Goormaghtigh, Bruges, Belgium. 

Through the vertices A, B, C of a triangle parallel lines are drawn cutting 
a given straight line A at a, 6, 7; the parallels to BC, CA, AB drawn through 
a, B, y form a triangle A,B,C; equal to ABC, (Monthly, 1929, p. 424). Prove 
that the isogonal conjugates to BiC,, C,A:, A1Bi, in the angles (A, Aa), (A, BB), 
(A, Cy) respectively are concurrent. ' 


3510. Proposed by William Sell, University of Alabama. 

Ellipses, as many as possible, are drawn wholly within a circular plane re- 
gion R. Each ellipse has semi-axes a and b. No two ellipses overlap, and each is 
tangent to at least two others, but otherwise they are placed at random. The 
probability of the inclination (of any major axis to a fixed line) having a particu- 
lar value is the same for all values from zero to 27. Find the limit of the quotient 
of the area of R divided by the sum of the areas of the ellipses, as R increases 
without limit. 


3511. Proposed by W. H. Rasche, Virginia Polytechnic Institute. 
Given an irregular tetrahedron and a triangle; show how to pass a plane 
which shall cut from the tetrahedron a triangle similar to the given triangle. 


3512. Proposed by J. Rosenbaum, Milford, Conn. 
Prove that in the tetrahedron of Problem 3482 (March, 1931), the common 
center of the two spheres is also the centroid of the tetrahedron. 


3513. Proposed by L. S. Johnston, University of Detroit. 
Given 
Pp 
f(s, = — pe 
k=1 


where 


r 


4) = 
r! 


Prove: (a) If p is odd, then f(s, p) is positive for all values of s; 


= 

: 

Py 
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(b) If p is even, then f(s, p) is positive, equal to zero, or negative accord- 
ing as s is less than, equal to, or greater than 3. 


3514. Proposed by J. P. Ballantine, University of Washington. 

Let D, denote a determinant of order m whose elements are all zeros and 
ones, and which has 2 ones and —2 zeros in every row and column. Show that: 

(a) For every n, D,= +2™, where m and m are both even or both odd, or 
D,=0. 

(b) If D; =0, then two rows are identical, and conversely. 

(c) If two rows of D, are alike, then two columns are alike, and conversely. 

(d) 3m Sn, 

(e) Show that property (0) does not hold except for D2, D3, and D,. 


3515. Proposed by E. P. Bogdanoff, Harbin City, China. 
Give an elementary proof, without the use of the calculus, that the equation 
27 =4-% 


has two real roots only, and calculate each of them. 
Determine the location of the imaginary roots, and compute the pair having 
the least absolute value. 
SOLUTIONS 


299 [1914, 267; 1931, 171]. Proposed by B. F. Finkel, Drury College. 

A cone rests in two fluids which do not mix, with its vertex downwards and 
its base in the surface of the upper fluid; to find how much its density must be 
increased, that it may rest with its base in the common surface of the fluids. 

From Walton’s Hydrostatical Problems. 


Solution by Harry D. Ruderman, Brooklyn, N. Y., and the Proposer 


Let a; be the density of the upper fluid; o2, the density of the lower fluid; p;, 
the density of the cone in the first position; and pe, the density of the cone in the 
second position. 

Since the cone in the second position is to have the surface of its base coinci- 
dent with surface of the lower fluid, the density of the cone in the second position 
must be the same as the density of the lower fluid, that is, p2=o2, and hence, 
if the altitude of the cone does not exceed the depth of the upper fluid, 
p2—P1=02—40; is the amount the density of the cone must be increased to satisfy 
the conditions of the problem. 

In the contrary case let 4; be the length of the whole altitude of the cone 
and hz the length of that portion of the altitude immersed in the second fluid 
when the cone is in its first position. Let 7; be the radiusof the baseof the cone and 
ro, the radius of the section of the cone formed by the common surface of the fluids. 

» Now the mass of the cone must be equal to the masses of the two fluids dis- 
placed by the cone. 

The mass of the cone satisfying the first condition of the problem is 417? hip,. 
The mass of the first liquid displaced by the cone is 


al 
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+ rite +r?) (hi — he)or 


and the mass of the second liquid displaced is }77;? hoor. 
Hence 


gary hip; = + + r?) (hy — he)oy + gure 


whence r?hipi=(r? From similar triangles, r2/r; 
=he/h, or re substituting for in the above equation and solving 
for pi we have 


+ hike + h? | he 
or 
hy} 


From the equation pz: =¢2 above, we subtract the equation for p; and we have 


h3 — 
or 


p2 — pi = (a2 — oi) — . 
Also solved by B. D. Roberts. 


3239 [1927, 98). Proposed by Alex S. Wiener, Cornell University. 
Solve the following simultaneous equations for u, v, w, x, y, and 2: 


(u — a,)(x — bi) — (v — b:)(w — ay) = 
(u — a2) (z — be) — (v — be) (y — a2) = 0, 
(w — as)(z — bs) — (x — bs)(y — as) = 0, 

= wrt a2? = y2 +22 = 


IT. Solution by Otto Dunkel, Washington University. 


This second solution is given since the first one [1929, 288] is deficient in 
some respects and since it involves unnecessarily tedious algebraic computa-. 
tions. This solution applies to the more general problem in which the circle is 
replaced by any conic, and it does not require a change of coordinates. It may 
be of interest since it proves incidentally some known geometric theorems. We 
first restate the generalized problem in geometric form. Given any conic S and 
three points in its plane A1(q1, A2(de2, b2); As(as, to find the coordinates 
(y, 2); (w, x); (u, v); of the vertices C1, C2, C3 of a triangle inscribed in S such 
that passes through A3; C2C3, through A1; C3;Ci, through Az. We shall dis- 
card the trivial case of a vertex of A:A2A; lying upon S. 
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An exceptional case which was not mentioned in the first solution will be 
considered first. If A,A2A; is a self-polar triangle with respect to S there is an 
infinite number of solutions obtained by taking any point of S for one vertex 
of the required triangle. For, if A; is the vertex inside the conic, let C, be a point 
on S, and draw C,A; cutting S again in C2. Draw AiC; cutting S again in C;. 
Since is the polar of A3;, the pencil A2(C2, A; C; A1) is harmonic; since A2A; 
is the polar of A,, the pencil A2(C2 A; C3; Ai) is harmonic. Hence A2C; and A2C; 
lie on the same straight line, or A2C, and AiC, meet in C; on S. Similarly 
AsC, and A;C; meet in C/ on S, and C;Cj passes through A;. Hence any one 
of the four triangles with vertices at Ci, C2, C3, Cj is a required triangle. 

We take up now the case where Ai, Ao, A; do not lie in a straight line and do 
not form a self-polar triangle. Let Ai Ad Aj be the triangle such that A? Aj is 
the polar of Ai; Aj Ai, of Az; Ai Ad, of As. Denote by P(xx) =0 the equation 
of the conic S, and by P(ix) =0 the equation of the polar of A ;(a;, b;). These two 
equations contain both x and y but for brevity of writing we drop the y in the 
notation. We have P(ij) = P(jz) and P(i) 0, i=1, 2, 3. Obviously the equations 
of the lines joining corresponding vertices are 


A,A{ : P(31)P(2x) — P(12)P(3x) = 0, 
(1) A2Ay : P(12)P(3x) — P(23)P(1x) = 0, 

A3A{ : P(23)P(1x) — P(31)P(2x) = 0. 
These equations give immediately the theorem that the triangles A,A2A;3 and 
Aj Az Aj are perspective. 

Let AiA/ cut A? Aj in A/’, and let Ay’, Aj’ be defined similarly. The equa- 
tion of A?’ AZ’ will now be derived. This equation may be written in two ways 
— P(12)P(3x) + P(23)P(1x) — kP(2x) = 0, 

P(23)P(ix) — P(31)P(2x) — 1P(3x) = 0. 

It is obvious that each of these equations is the equation of Ad’ Aj’ if k= P(31) 
and /= P(12). Hence we have 

Ag’ Aj’ : P(12)P(3x) — P(23)P(ix) + P(31)P(2x) = 0, 
(2) Al’! P(23)P(ix) — P(31)P(2x) + P(12)P(3x) = 0, 

P(31)P(2x) — P(12)P(3x) + P(23)P(1x) = 0. 
These equations tell us that the pencils of lines such as A?’ Aj’, Aj’ Aj’, Ai Ad, 
A;Aj are harmonic. The two lines Ay’ Aj’, Aj’ Ai’ and the conic determine a 


set of conics having four points in common. The equations of such conics may 
he written 


P*(12)P2(3x) — [P(23)P(1x) — P(31)P(2x)]? — kP(xx) = 0. 


We find the conic of the set which passes through A; by setting x=a;, y=), 
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and we thus find k = P?(12)P(33), since P(33) #0. Hence the equation of this 
conic is 


(3)  P2(12)[P2(3x) — P(33)P(xx)| — |.P(23)P(1x) — P(31)P(2x)]? = 0. 


Since P(3x) =0 is the polar of A; with respect to P(xx) =0, the first bracket is 
the product of two linear factors a and 8. Hence (3) has the form P?(12)a8—y? 
=0, where a, B, y each vanish for a3, b;. Therefore (3) is the equation of two 
straight lines intersecting in A; and passing through pairs of points in which 
Ag’ Aj’, Aj’ Al’ cut S. Denote these two lines by and where 
C, Ci are the intersections of Ay’ Aj’ with S, and C2, Cz, those of Aj’ Aj’ with 
S. In a similar manner we define C; and Cj on Ai’ Ad’, and we then have the 
following sets of three points on a straight line 


C2A1C3, C3A2Ci, A3Ca, 
CZA2C{, C{A3Cl, 


where all the C’s lie on S. 

The equations (2) taken in turn with P(xx) =0 determine the coordinates 
of the points C,, C2, C3 independently of the manner in which they were obtained. 
If A,A:2A; is self-polar P(12) = P(23) = P(31) =0, and we have no equations. But 
this is the case of an infinite number of solutions which we have already con- 
sidered and which is easily handled. If the three points A;, As, A; lie in a straight 
line, P(1x), P(2x) and P(3x) are linearly dependent, and we must examine the 
equations (2) in this regard. Consider the first one and suppose that it is iden- 
tically zero; then by setting the x and y in it equal to the coordinates of the 
vertices of the triangle A,A2A;3 we find in turn P(23)P(11) =2P(12)P(31), 
P(31)P(22) =0, P(12)P(33) =0. Or P(23) = P(31) = P(12) =0, and this means 
that A,A2A; is self polar. Hence no equation of (2) is identically zero, if the 
triangle is not self-polar; and these equations determine the solution in all cases 
except the case of an infinite number of solutions. We now see that there are an 
infinite number of solutions only when the given triangle is self-polar. 

The equations (2) show that the straight line 


P(12)P(3x) + P(23)P(1x) + P(31)P(2x) = 0 


(4) 


is the axis of perspectivity on which the corresponding sides of Af A/ Aj and 
A{' Az’ Aj’ meet. All of the above results may be obtained by synthetic projec- 
tive geometry methods. 


3391 [1929, 448]. Proposed by Otto Dunkel, Washington University. 


The ratio of the shortest diagonal to a side of an ordinary regular polygon of 
19 sides satisfies an equation of the 9th degree with rational coefficients. The 
remaining roots are the corresponding ratios with alternately plus and minus 
signs for the remaining regular polygons of star form. By a known theorem the 
roots of this equation may be obtained by solving first a cubic with rational 


- 

| 

if 

: 
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coefficients and then solving three other cubics whose coefficients are rational 
functions of the roots of the first cubic. Derive with as little computation as 
possible a set of such equations. 


Solution by the Proposer. 


In the case of the convex regular polygon of 19 sides the equation for the 
ratio of the shortest diagonal to a side may be written down from the solution 
of 3322 [1929, 291-293] by equating the lengths of the diagonals A:A,=yn for 
n=10 and n=11. Using the formula in the note on that solution for y,, we ob- 
tain the equation 


(1) y® — y8 — By? + + — 15y4 — 2053 + 10y? + Sy — 1 =0, 


with the root y3/ye=y. This equation results from the use of the formula in the 
note 


(2) Ya = — Yn—2; 


where y,/ =yn/y2. The star formed polygon with the side y;, 7=3, 4,---, 10, 
has ye;-1 for its corresponding diagonal, and it is to be shown that (—1)*yej;-1/y; 
is alsoa root of (1). Let Af, Az, - - -, Aig denote the successive vertices of the 
polygon, where Aj Ad =A,A jy A{Ai =A Aoj-1, AiA, =A,A (n—1) j—(n—2) + If ris 
the radius of the circle circumscribing the polygon and 0=7/19, A{ A,/ =2r sin 
(n—1)(j—1)6. We have 


sin (n — 1)(j7 — 1)@ + sin (n — 3)(j — 1)@ = 2 sin (m — 2)(7 — 1)9 cos (j —1)8, 
sin (n — — 1)@sin 247 — 


sin (j — 1)0 
or 
Af{An-2 AiAn-1 AIAZ 
AiA{ AiAd 
A{ Aj =2rsin (j-1)0, AY Af =2r sin 2(j—1)0, Aj Ad and 
Aj Aj are both positive, but A/A, may be negative for certain values of n. 
Hence the equation (2) is satisfied when Aj A, /Aj A? is substituted for y,/ and 


Aj Aj/AjiA?z for y. But since we have A/ Ai/ 
=(—1)/A/ Since contains only odd powers of y and yw only even 
powers, a solution of (1) is Aj /A{ Ad ;=(-—1)?2 
cos (j—1)8. 

It will be more convenient to consider the equation 


(3) + y® — By? — 79 + + 15y* — 20y* — 10y? + Sy + 1 = 0, 


whose roots are the negatives of the roots of equation (1). Hence the roots of 
(3) are 


: ‘ 
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r, = 2cos20, rg = —2c0s30, = — 200s 50, 

(4) re = 2cos 40, = 2 cos 60, rs = — 2 cos 96, 
= 2cos 80, re = —2c0s70, = — 20088, 
re =e*te*, = 6 = 7/19. 


The order of writing these roots is determined as follows: the numbers in the 
first line below are congruent, modulus 19, to the corresponding numbers in the 
second line 


(5) 

Now set 
(6) Z=ntrytyr, 2 =retrst rs, 23 = tet 76 + 19; 
and let us find the equation whose roots are the 2’s. We have at once 
(7) Zi + 22 +23 = — 1, 


since the left side is the sum of the roots of (3). We next calculate the products 
2122, 2223, 2123. This may be conveniently done as follows for 2:22. From (4) it will 
be seen that the subscripts of the r’s are the exponents of ¢, and we have 
merely to write the sum and the difference of every pair of subscripts taking 
one from 2 and its mate from ze. Thus we get 


3, 10, 9, 4, 11, 10, 6, 13, 12, 1, 6, 5, 2, 5, 4, 4, 3, 2. 
The numbers 10, 11, 12, 13 are then replaced by the absolute values of their 


residues with respect to 19, i.e., 9, 8, 7. 6. We then count the number of times 
the sets of subscripts, 1, 8, 7; 2, 3, 5; 4, 6, 9 occur. Hence 


(8) = 21 + 222 + 323; 2223 = Ze + 223 + 323; 2321 = 33 + 221 + 


Then from (7) we obtain 22z,;z;= —6. In order to evaluate 2:22; we eliminate 23 
from the expression for 2:22 by means of (7), and thus find 2:22= —2.—22,—3. 
Multiplying by z; and then eliminating the two products by means of (8) we 
obtain 


(9) 212923 = — 7 (zy + 23) 
Hence the 2’s satisfy the equation 


(10) 2+ 22-—62-7=0. 


All the roots of this equation are real, and it is obvious that it has one and only 
one positive root. In order to identify the roots we observe that 322 contains 
two positive terms cos40, cos60, and the negative term —cos9@, and that cos46 
>cos96. Hence the positive root is %, and 2, and 2; are each negative. From 
— 23) = (cos# — cos3@) + (cos2@—cos56) + (cos70—cos8@), we see that each 
parenthesis on the right is positive. Hence 2; > 33. 
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We shall now obtain the three equations for the three sets of 7’s. We have 
subtract the two subscripts in the product to get the two terms on the right. 
Hence Then 
2. Hence the equation for 77, 7s is 
(11) y? — ary? — (1 + — (2 + ae) = 0, 11, 17, 78. 

The other two equations are obtained in the same manner 
(11’) y® — sey? — (1 + 23)y — (2 + 2s) = 0, 12, 13, 15, 
— — (1 + — (2 +21) = 0, ra, ro. 


There are other simple ways of deriving equation (10). From the equation 
used to establish (9) and from two similar equations we have 


(12) 2=—-2- 


It may also be shown, without the use of (10), that 


(13) z= a3 = 4 — 23; = 4— 33. 
It suffices then to find one root of (10), say 21, and then z, may be calculated 
from the first equation of either (12) or (13). 

It will be easily seen that the equation 


gives a geometrical interpretation of the usual process for reducing a reciprocal 
equation of even degree to an equation of half its degree. 


3431 [1930, 261]. Proposed by W. H. Rasche, Virginia Polytechnic Institute. 


The letters a and b designate respectively two fixed, non-complanar lines, 
the angle between which is a, and the perpendicular distance between which is /; 
the letters P and Q designate two points on a third line c such that the distance 
PQ is constant; moreover, points P and Q of line c move on lines a and J, respec- 
tively. Show: (I) that the locus (relative to the frame formed by lines a and b) 
of any third point S of line c is an ellipse whose plane is parallel to lines a and } 
and whose semi-major and semi-minor axes are 


(1) {* — m)? — (n — m)? {(n — m)? — 


4sin? a (n — m)? 2 sina 


and 


| 


4 sin? a (n — m)? 


2 sina 


7 
a 
‘ 
t 
r 
I 
a 
f 
I 


1' 
Ww 
tl 
a 
| 
W 
(3 
1 1 1 B 

’ 
at+1 + 1 as + 1 
a 
p 
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wherein » and m represent the linear segments QS and PS, respectively; (IT) 
that the angles which lines a and } make with the semi-major and the semi- 
minor axes, respectively, are 


(3) vy = 45° — 3(a + 8), 
and 
(4) 5 = 45° — 3(a — 8), 


wherein £ is given by the relation 
(5) tan B = (n — m) cota/(n +m). 


Note: The linear segments and / of expressions (1) and (2) are regarded 
as positive for all configurations; m in these expressions is positive or negative 
according as point S divides segment PQ externally or internally; angles a and 
8, in equations (3), (4), and (5), are regarded as positive for all configurations; 
y and 6 may be either positive or negative, depending upon the position of point 
Son line c. 


Solution by Otto Dunkel, Washington University. 


Let a and 0b cut their common perpendicular in A and B, where AB=1; 
and let the plane through S perpendicular to AB cut the latter in O. Then 
OA/OB=m/n, and S moves in this fixed plane. Let the projections on this 
plane of P, Q, a, b, c be P’, Q’, a’, b’, c’, and set P’S=p, Q’S=q. Then P’ and 
Q’ lie on the fixed lines a’ and b’, respectively, and we have 


m/n, q-p= [(m — m)? — 
n 


(1) 


qq-?), q= (q 


n—-m 


p= 


Thus the problem reduces to finding the locus of S, where S, P’, Q’ are fixed 
points on the moving line c’ such that P’ and Q’ move on the fixed straight lines 
a’ and b’, respectively. It will now be shown how to reduce this construction for 
S to the ordinary trammel construction for an ellipse. Let a circle (C) be passed 
through P’, Q’, O for a given position of c’, and suppose that this circle is now 
rigidly attached to c’ at P’ and Q’ and moves with it. Since the fixed chord 
P’Q’ of (C) subtends the angle a, which is the angle between a’ and b’, at every 
point of a certain arc of (C) and since P’ and Q’ lie on a’ and b’, the point O 
must lie on (C) for every position of c’. Through S and C, the center of (C), draw 
a straight line cutting (C) in X¥ and Y. Draw also the lines x =OX, y=OYon the 
fixed plane, and suppose that X YS is also rigidly attached to the moving system 
of c’ and (C). The arc XP’ subtends a constant angle at points on part of the 
circumference of (C) and this angle is the same in the initial position as the 
properly chosen angle between a’ and x, intersecting in the point O on (C). Since 
P’ lies always on a’, X must lie always on x, since it does so for the initial posi- 


\ 
= 
| 
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tion. Similarly Y moves on y. We now have a straight line carrying fixed points 
on it X, Y, Sso that X moves on x, Y on y, and x and y meet in a right angle at 
O. This is the trammel construction for the ellipse. Consider now the simple case 
where » and m are both positive and »>m; then p and gq are positive and g>p. 
Suppose also that X and Y have been so chosen that YS has a greater length 
than XS. Then the semi-major axis has the length of YS on the x axis, and the 
semi-minor axis has the length of XS on the y axis. Let 7 be the radius of (C), 
M the mid-point of P’Q’, B the acute angle CSM, y the angle between x and 
a’, and 6 the angle between y and b’. Then Z MCP’=a, ZXCP’=2y and 
Z YCQ’ =26, and we easily find 


2rsina =q— p, tan B = 
(2) 
= 45° — +8), & = 45° — — 8). 


In this case, if a is less than 90°, 8 may be considered as an acute positive angle, 
and then 6 and y are positive and acute. If, however, a>90°, we would natu- 
rally take B acute and negative and then y and 6 would be both negative. The 
lengths of the semi-axes are easily found from the equations 


YS — XS = 2r = (q— p)/sina, VS-XS = qp 


2 1/2 
ys + xs *) | 
Ss 


In @ 


cot a, 


(3) 


These results (1), (2), (3) give YS, XS, and tan B in terms of m and n which 
agree with the values in the problem. There is no difficulty in tracing the changes 
as S is taken at other points on c’ relative to the segment P’Q’. When S lies 
within the segment Q’P’, q and p have opposite signs, as also m and n. Thus in 
this case the expression (2) of the problem becomes negative. If S lies between 
Y and C, or outside the segment on the Y side, the major axis lies upon y and 
not upon x as in the other case, so that y now gives the angle between the minor 
axis and b. 


3465 [1930, 551]. Proposed by J. P. Dalton, University of Witwatersrand, 
Johannesburg, South Africa. 


Prove that for all positive integral values of 1 


zn 


= 2"-1(m + 1)(2m + 1)(2n? + 7n + 4). 


I. Solution by W. Randolph Church, Hightstown, New Jersey. 
* — Weshall first prove that 


(1) = + 7n + 4). 


S 


1 
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It is known (Netto, Lehrbuch der Combinatorik, §158) that 


Setting p=4n—2j, r=2n, g=2 in this formula, we have 


\2n+s 2n + 2 


Substituting this in the left side of (1) we have 
= 
2n + 2 j s/\2n + s/\j 
= —1)? 


But it is also known (ibid, §160) that 


Setting p=2n, m =2n-—s in this formula and substituting we have 


— 27 + 2\/2n 2 ( 2n ) 
— 1); = Q2n-s 
»( 2n + 2 2n—s 
= 2?” + 2-22"-1.2n + 22”-2.n(2n — 1) 


= 22n-2(2n? + 7n + 4). 
which completes the proof of (1). 
Substituting j =2n—z7 in (1), and changing the limits of summation accord- 
ingly, we obtain the formula 


Writing (2) in terms of factorials, and introducing the factors (2n+1)(2n+2) 
on each side, we have 


it 2) 1(2m) !(2n + 1)(2n + 2) 
i=n (2m + 2)1(2i — 2m) !i!(2n — iy! 
which reduces immediately to 


2n (2i + 2)! 
1)? — — 2m! = + 1)(2m + 1)(2n? + 7n + 4), 


= 22-1(m + 1)(2n + 1)(2n? + 7n + 4), 


which is the given relation. 


4 
(2) 
ea 
132 
ae 
4 
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II. Solution by Otto Dunkel, Washington University. 

This solution will employ the methods of the calculus of finite differences, 
and we first present some facts which will be used. The difference operator A may 
be written A= U—1, U*f(x)=f(x+k). If we set =x(x—-1) - - (x—n+1), 
then it is easily shown that 
(1) 
We now prove that 


(2) =| y = 2x, 


j=0 


Arx™ = n(n —1)---(n — pt 


where the subscripts x and y indicate that the A applies only to the variable in- 
dicated by the subscript. Thus 
A .f(2x) = f(2x + 2) — f(2x) = f(y + 2) — f(y) 

= (U2 = 1)fly) = (U + 1)(U = = 200 


Hence 


Ai f(2x) = + 


We may write the sum on the left in the problem 


2n an 
since =0 if 7=0, 1, - - - »—1. Now write (3) in the form 

2n 2n 
(a) Joco) = = 19400) = 2600). 


Since $(2) is of degree 2n +2 in 7, A*"+’¢(z) =0 if 7 >2. Hence by (2) we have 


n(2n — 1) 


A?"9(0) = nA2rth +. aloo), 


where on the left the argument 0 is increased by two units in each operation of 
A, while on the right the increase is only one unit. Applying (1) to each of the 
three A operations on the right, we get after slight reductions 
! 
wi (2n + 2)! 
(2n)! 


+ 2n+ = + 1)(2n + 1)(2n? + 7n + 4). 


= 
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III. Solution by the Proposer. 
The member on the left may be written 
a+ 2 2 
j=0 2) 


In this the summed terms are the coefficient of x" in the expansion of (1 —x*)?" 
(1+x)-@"+%, This coefficient is equal to that of x?" in the expansion of (1—.x)*" 


(1+.x)-%, that is to say, 
(i + 2\f2n 
( 2 \ 
i=0 


This readily reduces to 2?"-*(2n?+7n+4). Hence, the result given in the prob- 
lem. 
3470 [1931, 50]. Proposed by F. L. Wren, George Peabody College for Teachers. 


If the hypotenuse of a right triangle be divided into m equal parts and the 
vertex of the right angle be joined to these points of equal division, then, if 
d; be the length of the lines so drawn, we have 


n— 1)(2n —1 
6n 


where h is the length of the hypotenuse. 


I. Solution by Beatrice Aitchison, Johns Hopkins University. 


Take the x-axis along the side of the right triangle of length a and the y-axis 
along the side of length 6. Then the coordinates of the ith point of division of the 
hypotenuse are [(m—i)a/n, ib/n]. Hence 


n—1 n—1 n—-1, 
Lid? = — + 


i=1 i=1 t=1 


6n 


II. Generalization by R. Goormaghtigh, Bruges, Belgium. 


If the side BC of a triangle ABC, whose sides are a, b, c be divided into n 
equal parts and the vertex A be joined to these points, then if d; be the length 
of the lines so drawn, 


did? = (n — 1)be cos A + — 1)(2n — 1)a?. 


t=1 


= — + bin-! — ai(n — 


i 
ale? "aps 
7 
F 
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n—1 n—1 n—1 n—1 n—1 
did? = cn — i) + — + 


i=1 t=1 t=1 t=1 i=1 


Hence 


n—1 
da? 


i=1 


3(m — 1)(b? + c? — a*) + — 1)(2n — 1)a? 


= (n — 1)be cos A + §n—(m — 1)(2n — 1)a?. 


Also solved by Frank Ayres, R. P. Agnew, Jane Bent, E. M. Berry, Alice 
Bromwell, A. G. Clark, Mannis Charosh, Ralph Deutsch, Edward Fleischer, 
J. D. Hill, James Hamilton, L.S. Johnston, J. F. Locke, Clara Mize, G. T. Mil- 
ler, J. H. Neelley, A. Pelletier, P. L. Rea, C. A. Rupp, O. J. Ramler, A. W. 
Randall, F. Underwood, F. B. Wiley, Paul Wernicke, Kamcheung Woo, G. A. 
Yanosik, B. F. Yanney and the Proposer. 

3471 [1931, 50]. Proposed by W. R. Ransom, Tufts College. 


In assigning dormitory rooms, a college gives preference to pairs of students 
in this order: 


AA, AB, AC, BB, BC, AD, CC, BD, CD, DD, 
in which AA means two seniors, AB means senior and junior, etc. Determine 
numerical values to assign to A, B, C, D so that the set of numbers A+A, A+B, 
A+C, B+B, etc., corresponding to the order indicated above, will be in de- 


scending magnitude. Find the general solution, and also the solution in least 
integers. 


Solution by B. F. Yanney, College of Wooster. 
The essential inequalities given, are as follows, the others being redundant: 
(1) 2A>A+B>A+C> 2B, B+C>A4+D>X>B+D. 
Obviously, inequalities 1, 2, and 4 of (1) imply that 
A>B>C>D, 
whence we may write: 
(2) C=D+h, A=D+hkhit ket ks, 


where the k’s are all positive. These expressions substituted in inequalities 3, 4, 
5, 6 of (1) give, respectively, 


(3) ks > ko, ki > hs, ko + hs > hi, ki > he. 


For the last inequality in (3), we may write ki =ke+e, which substituted in 
inequality 3 gives k; >e. For this last write k; =e+e,. Then from inequality 2 we 
get ki >e+e, for which write Therefore kz =e:+e2. This 


and 
| 
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in inequality 1 gives k3 >e:+¢2, for which write k3 =e: +e2.+e; =e+e. Therefore 
€ =€2+e3. We have now secured the following values for the k’s: 


(4) ky = + 2e2 + €3; ke = + €2; kg = + + 63. 


Now, letting D =an arbitrary number n, and substituting (4) in (2), we have 
the following general solution: 


D=n, 
C=n+e, + 2e2 + @3, 
B=n-+ + 3e2 + 
A = 3e; + + 
We obtain the smallest integral values, if positive, by letting =e, =e.=e; 
=1;wehave D=1, C=5, B=7, A =10. 
Also solved by H. T. R. Aude, W. F. Cheney, A. G. Clark, S. A. Corey, R. 


F. Clash, Ralph Deutsch, Laurence Hampton, Theodore Lindgist, G. T. Miller, 
F. Underwood, G. A. Yanosik, F. L. Wilmer, and the Proposer. 


3472 [1931, 51]. Proposed by Morgan Ward, California Institute. 


Let S, denote the sum of the mth powers of the roots of F(x) =x*— Px? 
+Qx—1, where P, Q are integers; », a prime of the form 3u+2 chosen so that 
F(x) is irreducible modulo p, and yu, the least value of » such that S,=So, 
Snot =S1, Sn42=S2, mod p. Prove that if is not divisible by u, S,=0 mod 9, 
when and only when S;, =3 mod p. 


(5) 


Solution by the Proposer. 
In view of the identity S3;,—3=(S,2 —3S_,)Sn, it is sufficient to show that 
(1) S,2 — 3S_, = 0 mod p 
only when yu divides n. If (1) istrue, the polynomial x*—S,x?+ S_,x«—1 whose 
roots are the mth powers of the roots of F(x) =0 is congruent modulo p to 
27 


(x 35n)3 + 
and hence is reducible modulo p=3n+2, since, with respect to this modulus, 
every integer is a cubic residue. 

The congruence x*— S,x?+ S_,x —1=0mod # thus has a solution of the form 


(2) x =a" = kmod p 
where a is some root of F(x) =0, and k is an integer. 


Owing to the irreducibility of F(x) modulo p, (2) implies that B"=k, 
"=k mod p, where 8 and y are the remaining roots of F(x) =0. Hence 


a"B"y" = mod p, or = 1,k = 1mod p. 
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But if a*=1 mod then a**!=a, mod p and 
Sn4i=Si, Sn42=S2 mod p. Accordingly, from the minimal character of p, yu 
divides n. 


3473 [1931, 51]. Proposed by J. Rosenbaum, Milford, Connecticut. 

In the triangle ABC, the incircle is tangent to CA at D and to CB atE. 
Through a variable point P on DE, AP and BP are drawn meeting CB at X and 
CA at Y. 

Find the envelope of the line X Y. 


Solution by E. M. Berry, Lynchburg College. 


The following is a solution of the generalized problem: A triangle ABC has 
its sides tangent to a conic with D and E points of tangency on CA and CB 
respectively. Through a variable point P on DE, AP and BP are drawn meet- 
ing CB at X and CA at Y, find the envelope of the line X Y. 

We shall use homogeneous point and line coordinates. Take CDE as the 
triangle of reference. Let x, =0, x2=0, x3;=0 be the equations of the sides EC, 
ED, and DC respectively then the vertices of the triangle CDE are C(0:1:0), 
D(1:0:0) and £(0:0:1). 

The general equation of the conic touching DC at D and EC at Cis 


(1) 2¢1%1X3 + Cox? = 0. 

The tangent to (1) at the point (91: ye: y3) is given by 

(2) CiXiV3 + CoXe¥e + = 0. 

Let [11:12:73] be the line coordinates representing the line 
+ + Ugx3 = 0, 


then [c1y3c2y2:¢1y1| are coordinates of the line (2). 
It is easy to show that the equation of the conic (1) in line coordinates i is 


(3) 2couyu3 + cu? = 0. 
Let [a::a2:a3| be the line AB, where we have 
(4) 2¢2a1d3 + cia? = 0 


since A B is also tangent to the conic, and let P be the point (2::0:23). Then A and 
B are the points (a2: —a,:0) and (0:a3: —azg). The coordinates of AP and BP are 
[ —aiz3: —aez3: 4121] and [a3z3: —aez1: —a3z| respectively. Then the points X and 
Y are and whence the coordinates of XY are [asz? 
: —d2%23:a12¢ |. Using equation (4) we see that the coordinates of XY satisfy 
equation (3), from which we see that the envelope of X Y is the original conic. 


A Note by the Editors. The theorem of this problem is the converse of that of 
3458 [1930, 508], a proof of which is given [1931, 350] by analytical methods and 
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also by the use of Brianchon’s theorem. The truth of one theorem follows easily 
from that of the other. 

Another synthetic proof is as follows. As P moves along DE, the range of 
points X generated on BC is projective with the range Y on AC. Hence XY 
envelopes a conic. When P is at D, we have AC tangent to the envelope at D, 
and similarly BC is tangent to it at E. When P is at G, the intersection of DE 
with AB, we have AB tangent to the envelope. This suffices to show that the 
envelope is the original conic. The point of tangency F of AB with the envelope 
is easily seen to be the harmonic conjugate of G with respect to A, B. 

Also solved by Rufus Crane, R. Goormaghtigh, J. D. Hill, A. Pelletier, A. 
W. Randall, Wallace Smith, H. E. Stelson, G. A. Yanosik, F. L. Wren, Kam- 
cheung Woo, and the Proposer. 


3474 [1931, 51]. Proposed by R. E. Gaines, University of Richmond, Va. 


From a point P on the ellipse b?x?+a’y?=a*b? two chords are drawn, one 
through (ae, 0) and the other through (—a, 0); for what value of e and what 
position of P will these two chords trisect the area of the ellipse? 


Solution by A. Pelletier, Montreal, Canada 


Let O be the center of the ellipse; A’A, its major axis; PA’ and PC, the 
required chords, where PC passes through the focus F on OA. Consider the cir- 
cle on A’A asa diameter which projects orthogonally into the ellipse. Then the 
points P’ and C’ on the circle which project into P and C must be such that 
P’A' and P’C’ trisect the area of the circle. The angle P’OA =a is the eccentric 
angle of the required point P. The area enclosed by the arc P’A of the circle and 
its two chords AA’, A’P’ is equal to }7a*—}2a? = j7a’. It is also equal to 4a°a 
+4a’sina, and hence 


(1) a+sina=—- 

3 
The angle a is approximately .53627 or 30°43'33’’. The coordinates of P are 
(a cosa@ ,b sina). 


Obviously A’P’=C’P’, and hence P’O bisects the angle A’P’C’. Then 
ZLOA'P'= ZOP'A'= ZOP'F=}a; also ZA FP’ =3a/2. Hence 


n 
OF PF \2 1 


sin 


= .36775 approximately. 


Also solved by R. Goormaghtigh, O. J. Ramler, F. L. Wilmer, and the Pro- 
poser. 
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MATHEMATICS CLUBS 
Epitep By F. M. Wempa, The George Washington University, Washington, D. C. 


Send all reports of club activities to F. M. Weida, The George Washington University, Washing- 
ton, D. C. All manuscript should be typewritten, with double spacing, and with margins at least one 
inch wide. 


CLUB ACTIVITIES 
A. 


The Pi Mu Epsilon Mathematical Fraternity 


Pi Mu Epsilon is an academic fraternity in institutions of university grade. Its primary aim 
is the advancement of mathematics and scholarship. It is a living, active, working fraternity of 
scholars in which the members are actively engaged in study and research in the preparation of 
papers in the field of mathematical science to be presented at its regular meetings. 


CHAPTER REPORTS 
1930-1931 


Alpha of Iowa, Iowa State College 


The officers for 1930-1931 were: Frances L. Fish, Director; Richard Apple, Vice Director; 
Donald Paul Needham, Treasurer; Pauline Evarts, Secretary; E. C. McCracken, Instructor in 
Physics, Librarian; Professor D. L. Holl, Faculty Advisor; Dr. E. R. Smith, Head of the Depart- 
ment of Mathematics, Permanent Secretary. 

We now have sixty five active members. We had two initiations the past year, one on No- 
vember 25th, at which time we took in ten new members, and the other on May 12th, when we 
initiated ten. 

At the annual college Honor’s Day in the fall, 1930, we awarded a check of $25 and a certifi- 
cate to Henry Dale Bossert, a junior architectural engineering student. We give this prize each 
year to the student having the highest scholastic average who has completed the course in calculus. 
He is also taken into Pi Mu Epsilon. 

The meetings and programs were as follows: 

October 28, 1930: “Analytic solutions of differential equations” by Dr. Holl. 

November 25, 1930: Initiation and banquet. 

December 10, 1930: “Discontinuous functions” by Burnette Backhaus; “An existence theorem” 
by Robert Cochran. 

January 28, 1931: “The use of mathematics in other sciences” by Miss Colpitts; “Review of the 
life and works of Steinmetz” by George Gross. 

February 19, 1931: “Projective Geometry” by Mr. Jean Hempstead. 

March 11, 1931: “Expressions of an integral in terms of some differential operators” by Mr. L. F. 

Robertson. 

April 22, 1931: “A study of the value of 7‘ and its historical significance” by Bernice Brown. 
May 12, 1931: Initiation and banquet. 
June 4, 1931: “Mathematical derivation of the formula describing the motion of Foucault’s pen- 
dulum” by Charles Wells. 

FRANCES L. Fisu, Director 


Pi Mu Epsilon of the University of Montana 


The Montana chapter of Pi Mu Epsilon has been enjoying a successful year. Meetings have 
been held regularly once a month. 
The following officers for the year 1930-1931 were elected on June 4, 1930: Paul Treichler, 
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Director; Albert Besancon, Vice Director; Elsie Magnuson, Secretary; Professor G. D. Shallen- 
berger, Treasurer. 

Initiation for the new members was held at the annual banquet on March 17, 1931. The 
following took the pledge of membership: Kathryn Coe, ’33; Emma Bravo, ’33; Horace Worden, 
'33; Joe Lasby, '33; Franklin Long, ’32; Gene Sunderlin, ’32; William White, ’30; C. Smith, ’28. 

There are now thirty active members. As a partial requirement for membership, certain 
papers have been read before Pi Mu Epsilon. 

The meetings and programs were as follows: 

November 12, 1930: “De Moivre’s theorem” by Franklin Long. 

November 19, 1930: “Table of integrals” by William White. 

December 3, 1930: “Higher plane curves” by Kathryn Coe. 

December 10, 1930: “History of calculus” by Professor N. J. Lennes. 

January 14, 1931: “Rotation of axes” by Horace Worden. 

January 28, 1931: “Historical development of plane analytic geometry” by Emma Bravo. 

February 4, 1931: “Sets of axioms” by William White. 

February 11, 1931: “Cubic and biquadratic” by Dex Chevalier. 

February 18, 1931: “Fictions in thought” by Burr Lennes (a report of Philosophy as If by Vath- 
inger). 

February 25, 1931: “Quadratic functions in two variables,” “Discriminant,” by M. Monaco. 

March 11, 1931: “Review of Pastures of Wonder by Keyser” by Gene Sunderlin. 

April 8, 1931: “Involutes and evolutes” by Dick Thomas. 

May 20, 1931: “Probability” by C. Smith. 

The annual banquet was held on March 17, the birthday of the Montana chapter. A picnic 
was held on April 26. 

MaGnuson, Secretary 


Pi Mu Epsilon of the University of Kentucky 


The officers of the Kentucky Alpha chapter of Pi Mu Epsilon for the year 1930-1931 were as 
follows: Professor H. H. Downing, Director; Assistant Professor M. C. Brown, Vice Director; 
Assistant Professor D. E. South, Treasurer; Associate Professor F. E. LeStourgeon, Secretary; 
Instructor Sallie Pence, Librarian. 

The chapter has twenty-seven active members. Four new members were taken in during the 
year. Initiation of new members was held on December 18, and again on May 7. During the year 
there were, besides the eight regular meetings at which papers were read, three business meetings, 
and a banquet on the evening of May 7 in honor of the initiates. 

The meetings and programs were as follows: 

October 23, 1930: “A formula in analytic geometry” by Professor C. G. Latimer. 

November 20, 1930: “Curvature of Einstein space” by Professor E. L. Rees. 

February 19, 1931: “Discontinuous functions” by Professor F. E. LeStourgeon. 

February 26, 1931: “Cosines of multiple angles in terms of cosines of the simple angles” by Pro- 
fessor H. H. Downing. 

March 26, 1931: “Contingent functions” by Professor D. E. South. 

April 15, 1931. “The course of deep bore holes” by Professor O. T. Koppius of the department of 
physics. 

April 30, 1931: “Newton’s quadratures of curves” by Mr. R. C. Bullock. 

May 7, 1931: “Algebraic geometry (Something of its methods and results)” by Professor Mayme 

I. Logsdon of the University of Chicago. 

ELIZABETH LESTOURGEON, Secretary 


Alpha of Oklahoma, University of Oklahoma 


This Alpha Chapter of Pi Mu Epsilon reports the following officers for the year 1930-1931 
who have held office since May, 1930: Mr. Earl LaFon, Director; Mr. John C. Brixey, Vice Di- 


| 
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rector; Miss Dora McFarland, Secretary; Mr. Charles C. Edmondson, Treasurer; Professor J. O. 
Hassler, Librarian. 

Of the thirty five members on the roll of this chapter, fourteen are faculty members, ten are 
graduate students in mathematics or natural science, nine are seniors, and two are juniors. Two 
elections were held during the year, at which sixteen new members were admitted; six in Novem- 
ber and ten in April. Each time an initiation dinner was held at the Faculty Club. These dinners 
took the place of the regular meetings and were the only social meetings of the year. 

Regular meetings were held on the second and fourth Thursdays of each month. During the 
year the following papers and discussions were given: 

October 23, 1930: “The three-cusped hypocycloid” by Mr. Springer. 
November 13, 1930: “Topics in the theory of numbers” by Mr. Ransbarger, Mr. Edmondson, 

Mr. LaFon. 

December 1, 1930: “A historical discussion of the quadratic, cubic, and quartic equations” by Mr. 

Dorsett. 

January 8, 1931: “Certain canonical forms and their properties for quadratic, cubic, and quartic 
equations” by Dr. Elsie McFarland. 

February 26, 1931: “Topics from continued fractions” by Mr. John Brixey. 

March 1, 1931: “Tangential equations” by Mr. Springer. 

March 26, 1931; “Fallacies in recent attempts to trisect an angle” by Mr. Guthrie. 

April 9, 1931: “Some differential geometry by vector analysis” by Mr. LaFon. 

April 23, 1931: “On the nature of projective differential geometry” by Dr. Hassler. 

Dora McFarvanp, Secreiary 


Beta of Missouri, Washington University 


The Missouri Beta chapter reports a very successful year under the following officers elected 
at the meeting held on May 17, 1930: 

Professor Edmond Siroky, Director; Elizabeth Harris, Southwestern Bell Telephone Co., 
Vice Director; Professor Jessica M. Young, Secretary; Harold K. Crowder, Assistant Secretary; 
Instructor Bayard R. Brick, Treasurer; Ford Pennell, Librarian. 

We also have an executive committee. The student members of this committee were: Philip 
Mills Arnold, Lillian Hoagland, Roland E. Miller, Helen Stammer. 

There were fifty three active members during the year 1930-1931. Thirty new members were 
initiated on April 25, 1931, distributed as follows: from the College of Liberal Arts—eight; Schools 
of Engineering and Architecture—twenty; School of Graduate Studies—two. 

The ten meetings and programs held during the year were as follows: 

October 9, 1930: “Old text books in our library” by Philip M. Arnold; “Mathematical puzzles” 
by John C. Lebens. 

November 4, 1930: “The algebra of logic” by Charles O. Quade; “Vector algebra” by Richard 
Torrence. 

December 8, 1930: “Diffraction patterns” by Charlotte Wieghard; “The fourth dimension” by 
Lillian Hoagland. 

January 8, 1931: “The Arabians and mathematics” by Rosella Dodt; “Mechanical integration” 
by William E. Stephens. (This paper was illustrated with models.) Mr. Stephens’s paper was 
the prize paper for the year. 

February 10, 1931: “Generating functions” by Professor Otto Dunkel; “The empty column” by 
Walter W. Schmidt. 

March 9, 1931: “Some mathematical recreations” by F. Richard Singer; “Balmer series” by Jessie 
Best. 

Mirch 18, 1931: Passing of amendment to by-laws raising the initiation fee to $5.00. Election of 
new members. 

April 13, 1931: (Special meeting.) An open meeting held in conjunction with the Washington 

University Chapter of the Society of the Sigma Xi. Professor J. A. Schouten, of the Delft 
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Technical School in Holland, gave a popular lecture on “Generalized idea of parallelism and 
applications to modern geometry and physics.” About 200 persons attended the lecture and 
the reception following. Four guests, including Director General Ingold, honored us by coming 
down from the Missouri Alpha Chapter. 

April 25, 1931: Initiation and annual banquet; “Some theorems related to the incenters and ex- 
centers of triangles” by Instructor Pearl Colby Miller. 

May 16, 1931: Business meeting and social gathering. Award of a prize of $10.00 to William E. 
Stephens for the paper, presented before the chapter during the year, that was of most general 
interest to student members. Treasurer’s report. Election of officers and student members of 
executive committee for the year 1931-1932. Refreshments and a social hour were enjoyed 
following each meeting. The students showed a marked interest in the meetings throughout 
the year. The program committee (Professor Eugene Stephens, Chairman) should be con- 
gratulated on having so many papers presented by students. 

J. M. Youne, Secretary 


Alpha of Oregon, The University of Oregon 


The officers for 1930-1931 were: Mildred M. Wharton, Director; Arthur Johnson, Vice Di- 
rector; Helen Elliott, Secretary; Robert Holmquist, Treasurer; Kenneth Kienzle, Executive 
Chairman. 

The officers were elected May 28, 1930 by secret ballot. The organization had thirty seven 
active members in 1930-1931. Three members of the mathematics faculty and nine graduate 
assistants were included in that number. 

The primary aim of Pi Mu Epsilon has become the aim of our organization, namely: “scholar- 
ship for the individuals in the organization in all subjects and particularly in mathematics.” 

A student to be elected to membership must be in the upper half of his class in general 
scholarship, and in the upper third in mathematical scholarship. He must have completed at least 
two terms of differential and integral calculus and be taking his final term of the subject. Mem- 
bers of the mathematical faculty, major and minor graduate students in mathematics and major 
and minor undergraduate students in mathematics subject to the above requirements are eligible. 

The meetings and programs were as follows. 

November 24, 1930 “Mathematics and music” by Kenneth Kienzle. 

January 12, 1931: “Discussion and presentation of the mathematical principles involved in the 
use and working of a calculating machine” by Edna Keepers. 

February 9, 1931: “Presentation and discussion of the basis, history and properties of non- 

Euclidean Geometry” by Dr. R. R. Davis. 

April 6, 1931: “Mathematics and its relation to biological growth” by George Schlesser. 

On October 30, 1930 and on May 14, 1931, the club held business meetings. On May 19, 1931, 
the Oregon Alpha chapter of Pi Mu Epsilon was installed. 

Throughout the year our attention has been centered about our petition to the national 
honorary fraternity. In April we received word from Professor Louis Ingold of the University of 
Missouri of the granting of our charter; and on May 19, twenty-nine charter members were in- 
stalled in the Oregon Alpha chapter. At that time, twenty-one new members, graduate assistants 
and faculty members were initiated also. The President of our University, Dr. Arnold Bennett 
Hall, addressed us at a banquet following our ceremony. 

The year will be closed with a picnic for all new and old members. 

M. WHARTON, Director 
B. 


LOCAL MATHEMATICS CLUBS 
The Mathematics Club of Boston University 


The mathematics club of Boston University aims to promote good fellowship among the stu- 
dents interested in mathematics, to encourage the study of mathematics in the University, and to 
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discuss the more interesting aspects of mathematics. Any person interested in higher mathematics 
is eligible for membership. The club has about thirty active members. 

The officers are students in the College of Liberal Arts who are majoring or minoring in 
mathematics. Elections are held at the April meeting by ballot and by majority vote. The officers 
for the year 1930-1931 were: Alden P. Cleaves, President; Muriel M. Sutherland, Vice President; 
Marion L. Goodwin, Secretary; Samuel Feldman, Assistant Secretary; Warren C. Dean, Treasurer; 
Ruth H. Schelin, Assistant Treasurer; Carleton H. Foss, Gladys E. Knowlton, Lucien B. Taylor, 
Executive Committee. 

Regular meetings are held the first and third Thursday noons of each month. The speakers 
at these meetings are usually students. 

The meetings and programs were as follows: 

October 2, 1930: “Mathematics in pure economics” by Professor Robert E. Bruce. 
October 16, 1930: “Mathematics in nature” by Ruth Schelin. 

November 6, 1930: “Properties of parabolas geometrically” by Gladys Knowlton. 
November 20, 1930: “Mathematics of Thales” by Warren Dean. 

December 4, 1930: “Life of Euler” by Doris Atkinson. 

January 8, 1931: “Projective ornaments” by Ora Park. 

February 19, 1931: “Geometrical fallacies” by Thomas Homkowycz. 

March 5, 1931: “Life of Descartes” by Francis Blackwell. 

March 19, 1931: “Paper folding” by Carleton Foss. 

April 16, 1931: “Living mathematics” by Eleanor Johnson. 

April 30, 1931: “The mathematics of field artillery” by Professor Warren O. Ault. 

The annual five dollar prize for the best paper was awarded to Thomas Homkowycz. Honor- 
able mention was given to Carleton Foss and Gladys Knowlton. 

Each semester the club holds a supper, social, and theatre party. The first was held on Wednes- 
day, December 10. The entertainment, following the supper, consisted of music, card tricks, and a 
talk by Professor Bruce about his trip to Angcor, the ancient capital of Cambodia (illustrated with 
slides). The play, “Street Scene” concluded the evenings program. At the second party, held on 
Tuesday, April 7, Professor Bruce spoke on “Early numerals in India” and exhibited several snap- 
shots which he had taken. Miss Mildred B. Mitten, ’24, one of the charter members of the club, 
was present and told us a little of the early activities of the club. 

The club affords an excellent opportunity for informal acquaintance between students and 
teachers. 

Marion L. Goopwin, Secretary 


The Mathematics Club of the New Jersey College for Women 


The officers for 1930-1931 were: Beatrice Velten, President; Louise Killheffer, Vice President; 


Helen Carpenter, Secretary; Marian Bruen, Treasurer. These officers were nominated by a nomi- 
nating committee consisting of the officers of the preceding year and voted upon by the members 
of the club at a regular meeting in May 1930. 

The aim of the club is to stimulate interest in the field of mathematics — to afford oppor- 


tunities for investigation. Membership is limited to those who have taken or are taking a course in. 


calculus. Our present membership is thirty-five. 

The formal papers for the year were: “Modern discoveries in geometry with respect to the 
orthopole” by Dr. Richard Morris, March, 1931; “Graphical methods in analysis” by Mary Cran- 
dall, May, 1931; “Power series” by Beatrice Velten, May, 1931. 

The topics discussed by student members were: “Babylonian mathematics” by Lucy Maca- 
lyso, October, 1930; “Egyptian mathematics” by Louise Killheffer, October, 1930; “Greek mathe- 
matics” by Marie Kozesnick, October, 1930; “Preservation of mathematics by Hindus and 
Arabians” by Doris Swain, November, 1930; “Apollonius, Euclid, and Archimedes” by Helen 
Shack, November, 1930; “Beginnings of analytic geometry” by Verna Wilson, November, 1930; 
“Leibnitz’s and Newton’s controversy on calculus, by Caroline Jung, November, 1930; “Modern 
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geometry” by Lillian Solomon, November, 1930; “Archimedes’ proof of the area of a segment of a 
parabola” by Beatrice Velten, January, 1931; “Determination of an angle of a right triangle with- 
out the use of tables” by Marian Bruen, February, 1931; “How to inscribe a rectangle within 
another rectangle” by Margaret Thompson, February, 1931; “Proof of Morley’s theorem relating 
to a triangle” by Janet Mather and Virginia Stevens, March, 1931; “Proofs and verification of 
some area formulas of the triangle” by Edna Schnitzler, Mae Blydenburgh, Irene Stevens, Alice 
Maier, Helen Shack, Margaret McCallum, March and April, 1931; “Groups” by Marian Bruen, 
April, 1931; “Applications of groups to trigonometry” by Irene Stevens, April, 1931. 

The other activities of the club were: A mathematics club tea in October, 1930; a Christ- 
mas party in December, 1930; a mathematics club social and dance in May, 1931; and joint dinners 
of the two mathematics clubs in December, 1930 and April, 1931. 

We also had lectures by visiting speakers. The speakers and the topics discussed were: Pro- 
fessor R. C. Archibald of Brown University spoke on “Mathematics prior to the Greeks” in De- 
cember, 1930; Dr. S. A. Schelkunoff of the Bell Telephone Laboratories spoke on “Telephony and 
the application of mathematics to some of its problems” in April, 1931. 

HELEN H. CARPENTER, Secretary 


The Mathematics Club of the University of Buffalo 


This club was organized in September, 1929 for the purpose of stimulating an interest in the 
history and problems of mathematics. All students majoring in mathematics and others interested 
are eligible for membership in the club. We had twenty-five members. Miss Margaret Morgan 
was our president. 

The meetings and programs were as follows: 

October 1930: Organization and election of officers; “Review of ‘Flatland’ by A. Square” by Miss 

Montague. 

November 1930: “Squaring the circle” by Miss Agnes Higgins; “Magic squares” by Dr. Gehman. 
February 1931: “Short cuts in computation” by Miss Montague and Professor Harrington. 
April 1931: “The fourth dimension” by Mr. John Greenwood of Technical High School. 
Harriet F. MONTAGUE 


The Mathematics Club of Wellesley College 


The aim of the mathematics club for the year 1930-1931 has been no different from that of 
other years—that is, it has been to bring Wellesley’s students of mathematics into more intimate 
contact socially pleasurable and instructively valuable. Membership in the club is open to all stu- 
dents of mathematics with the exception of Freshmen. This year the active members number 
sixty-eight. 

The officers for this year, elected by ballot last May 20, 1930 at the last meeting of the club 
for that year, were: 

Melita Holly, President; Katherine Atwood, Vice President; Virginia Francis, Treasurer; 
Emily Neal, Secretary; Claudia Jessup, Junior Executive; Miss Lennie P. Copeland, Faculty Ad- 
visor. 

Unfortunately, the president was forced to resign after Christmas because of ill health. Since 
then, Katherine Atwood has been acting president. 

The year’s programs have been interesting and varied. In the course of the meetings, a num- 
ber of topics have been discussed by student members of the club. 

The meetings and programs were as follows: 

October 17, 1930: “Mathematics and botany” (illustrated with drawings) by Barbara Little; 
“Probability” by Frances Fletcher; “Numbers, an explanation of a system based on twelve 
instead of ten” by Barbara Trask. 

November 14, 1930: “Number systems” by Esther Van Artsdalen; “Codes and ciphers” by Bar- 
bara Bicknell; “Zeno’s paradoxes” by Claudia Jessup; “The role of ‘e’ in Physics” by Miss 

Gabriel Asset, Assistant in the Department of Physics. 
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December 5, 1930: The program was presented by Miss Helen Merrill and Miss Marion Stark, 
professors of mathematics here, who entertained the club with false mathematical proofs, etc., 
and ended their program with Miss Stark’s reading some mathematical poetry; an article, 
“Some excitement in mathematics” by Stephen Leacock; and the story of A, B, and C—“The 
human element in mathematics.” 

The club ended its year’s work on April 17, 1931 with the presentation of a play—‘“Modern 
mathematics looks up his ancestors”—written in verse by Miss Marion Stark. To the play were 
invited not only members of the club but all in the College interested in mathematics. 

EmiLy NEAL, Secretary 


NOTES AND NEWS 


Readers are invited to contribute to the general interest of this department by sending items to 
Professor H. W. Kuhn, Ohio State University, Columbus, Ohio. 


The Rhind Mathematical Papyrus is a magnificent work and should be in 
every college library. The edition is absolutely limited and no more will be 
available when this edition is exhausted. The price of $15.00 to members of 
the Association and $20.00 to non-members has been found inadequate to 
cover the expense of storage, commissions, postage, etc. Therefore, after Janu- 
ary 1, 1932, the price to members will be $20.00 and to non-members $25.00, 
postage prepaid. Orders received before that date will be filled at the old prices. 
Members, individual and institutional, should order directly through Secretary 
W. D. Cairns, Oberlin College, Oberlin, Ohio. Non-members should order 
through the Open Court Publishing Co., 339 East Chicago Avenue, Chicago, 
Illinois. 


Professor W. B. Carver, of Cornell University, will be the editor-in-chief of 
this Monthly beginning with the January, 1932 issue. From now on all manu- 
scripts submitted for publication should be sent to him at White Hall, Cornell 
University, Ithaca, N. Y. 


Assistant Professor C. T. Bumer, of the Ohio State University, has been ap- 
pointed assistant professor of mathematics at Kenyon College. 


Assistant Professor Evelyn T. Carroll, of Wells College, has been promoted 
to an associate professorship of mathematics. 


Associate Professor H. H. Downing, of the University of Kentucky, has 
been promoted to a professorship of mathematics. 


Dr. W. W. Flexner has been appointed lecturer in mathematics at Bryn 
Mawr College. 


Dr. H. C. Gossard, a charter member of the Mathematical Association, 
was inaugurated as president of the New Mexico Normal University on 
October 8, 1931. 


Dr. Deborah M. Hickey has been appointed professor of mathematics at 
the Mississippi Delta State Teachers College. 
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Mr. E. H. Hildebrandt has been appointed assistant professor of mathe- 
matics at De Pauw University. 


Professor Temple R. Hollcroft, of Wells College, will spend his sabbatical 
year, 1931-32, in travel and study abroad. 


Assistant Professor W. G. Hubert has been promoted to an associate pro- 
fessorship at the College of the City of New York. 


Mr. Lonnie Langston has been promoted to an assistant professorship of 
mathematics at the Texas Technological College. 


Associate Professor H. F. MacNeish, of the College of the City of New York, 
has been transferred to Brooklyn College. 


Dr. Gertrude I. McCain, of East Radford, Virginia, has been appointed 
professor of mathematics at Marymount College, Salina, Kansas. 


Dr. J. E. Merrill has been appointed assistant professor of astronomy at 
the University of Illinois. 


Dr. A. K. Mitchell, of Yale University, has been appointed to an assistant 
professorship at Trinity College, Hartford. 


Professor U. G. Mitchell, of the University of Kansas, has been appointed 
head of the department of mathematics, succeeding Professor C. H. Ashton who 
asked to be relieved of administrative duties because of ill health. 


Assistant Professor L. T. Moore, of Yale University, has been appointed 
assistant professor at Brooklyn College of the City of New York. 


E. J. Oglesby, of Washington Square College, New York, has been ap- 
pointed professor of engineering mathematics in the University of Virginia. 


Dr. Anna Pell-Wheeler, will resume her position as head of the department 
of mathematics at Bryn Mawr College in the fall of 1931. 


Assistant Professor G. A. Pfeiffer, of Columbia University, has been pro- 
moted to an associate professorship of mathematics. 


Z. M. Pirenian, instructor at Alabama Polytechnic Institute, has been ap- 
pointed assistant professor at the University of Florida. 


Professor C. L. Poor, of the department of celestial mechanics of Columbia 
University, has retired. 


Associate Professor J. F. Ritt, of Columbia University, has been promoted 
to a professorship of mathematics. 


Dr. Hazel E. Schoonmaker has been appointed professor of mathematics at 
Hartwick College, Oneonta, N. Y. 


Dr. G. W. Starcher, of Ohio University, has been promoted to an assistant 
professorship of mathematics. 
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Assistant Professor J. S. Taylor, of the University of Pittsburgh, has been 
promoted to a professorship of mathematics. 


Assistant Professor V. B. Teach, of the Armour Institute of Technology, 
has been promoted to an associate professorship of mathematics. 


Dr. Earl Thompson has been promoted to an associate professorship of the 
teaching of mathematics at the Texas Technological College. 


Associate Professor Bird M. Turner, of West Virginia University, has been 
promoted to a professorship of mathematics. 


Dr. R. S. Underwood has been promoted to a professorship of mathematics 
at the Texas Technological College. 


Dr. A. Marie Whelan has been promoted to an assistant professorship of 
mathematics at Hunter College. 


Dr. S. D. Zeldin has been promoted to an assistant professorship of mathe- 
matics at the Massachusetts Institute of Technology. 


The following appointments to instructorships in mathematics are an- 
nounced: 
Brooklyn College, Miss Margaret M. Young. 
Brown University, Mr. Max Astrachan. 
University of Chicago, Dr. C. W. Mendel, Dr. W. T. Reid. 
Columbia University, Dr. A. C. Berry. 
Cornell University, Mr. A. H. Black. 
Hunter College, Miss Polly P. Nelson. 
University of Kansas, Miss Eula Johnson, Miss Winona Venard. 
Long Island University, Mr. K. G. Fuller. 
Marquette University, Mr. Stephen Lewandowski. 
Ohio State University, Dr. Laurens Earle Bush. 
Princeton University, Mr. J. L. Vanderslice. 
Stanford University, Mr. H. M. Bacon. 
Trinity College, Mr. W. H. Mitchell. 
Wells College, Miss Nancy Cole. 


Professor A. A. Michelson, of the University of Chicago, the distinguished 
physicist, died May 9, 1931, at the age of seventy-eight. 


Dr. Bessie I. Miller, formerly professor of mathematics at Rockford College, 
and a charter member of the Association, died February 4, 1931. 


* Professor Claude Irwin Palmer, head of the Department of Mathematics 
and Dean of the Students at the Armour Institute of Technology, died April 9, 
1931, at the age of sixty. Professor Palmer was a charter member of the Mathe- 
matical Association of America. 
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Advance in 


Price of the Rhind Mathematical Papyrus 


Individual and institutional members may procure copies at 
$15.00 per set through Secretary Cairns at Oberlin, Ohio. All 
others must order through the Open Court Publishing Company, 
339 E. Chicago Avenue, Chicago, Ill., at $20.00 per set. These 
prices will be advanced to $20.00 and $25.00, respectively, after 
January 1, 1932. 


IT Is A MAGNIFICENT WORK and should be in every college 
library. The edition is absolutely limited. One-third of the sets 
are already sold, and no more will be available when this edition 
is exhausted. Order now and save the added cost in 1932. 


Legal Form for Gifts and Bequests 


I hereby give’ to the Board of Trustees of the Mathematical Associa- 


Special Projects—for which both principal and income may be 
expended. 


| Sra Poet income only of which may be expended. 
for? 


*In case of a bequest, the first line should read “I hereby give and bequeath,” etc. 
*Indicate which one of the two purposes is desired, and omit the other. 


The Association needs funds for scientific publications and for the promo- 
tion of scientific activities. 
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DIRECTORY 


EDITORIAL CORRESPONDENCE should be addressed to the Epitor-1n-CueF, W. H. 
Bussey, 106 Folwell Hall, University of Minnesota, Minneapolis, Minn. 


BOOKS FOR REVIEW should be addressed to R. A. Jounson, Brooklyn College, 66 Court 
Street, Brooklyn, N.Y. 

BUSINESS CORRESPONDENCE should be addressed to the SEcRETARY-TREASURER of 
the Association, W. D. Cairns, 33 Peters Hall, Oberlin, Ohio. 


CHANGE OF ADDRESS: Members should send notice of any change of bees to the 
SECRETARY-TREASURER, W. D. Carrns, Oberlin, Ohio, before the 10th of each month. 


MEETINGS OF THE ASSOCIATION AND ITS SECTIONS 
Fifteenth Summer Meeting of the Association, Minneapolis, Minnesota, Sept. 7-8, 1931. 


The following is a list of the sections of the Association, with dates of those section 
meetings which have been scheduled for 1931. 


Itt1nots, Peoria, May 1-2. Missouri, St. Louis, November. 
InprANA, Muncie, May 1-2. NEBRASKA, Lincoln, May 8. 
Iowa, Davenport, May 1-2. Oux10, Columbus, April 2. 
Kansas, Topeka, Jan. 24. PHILADELPHIA, Philadelphia, Nov. 28. 
Kentucky, Lexington, May 9. Rocky Mountain, Boulder, Colo., April 
LourstaNa-MississiPr1, Natchitoches, La., 17-18 
March 13-14. SouTHEASTERN, Auburn, Ala., April 24-25. 
or CoLUMBIA-VIRGINIA, SouTHERN CALiFoRNIA, Occidental College, 
Richmond, Va., May 9. Los Angeles, March 21 
MICHIGAN, Ann Arbor, March pi; 
Minnesor, St. John’s University, College- Texas, Fort Worth, Jan. 31. 


ville, May 16 


AFFILIATED ORGANIZATIONS: THE NEw ENGLAND ASSOCIATION OF TEACHERS OF MATHEMATICS, 
Tue NatTIoNAL Councit oF TEACHERS OF MATHEMATICS. 


PREFATORY NOTE 


This Catalog is published for the information of the members of the Asso- 
ciation. Many are so situated that they do not have easy access to certain 
books and periodicals which are available in the Association Library; and they 
are invited to make free use of the available material, under the liberal rules 
which are printed below. Small though the Library is as yet, it will be found 
to contain many items that have significance for persons interested in collegiate 
mathematics. 

The arrangement of this Catalog follows that of the Catalog of the Ameri- 
can Mathematical Society, there being two sections, the first containing titles 
of Periodicals and Publications of Governments, Learned Societies, Educational 
Institutions, etc.; and the second section containing the titles of other books 
and pamphlets. The first group is arranged according to the Union List of 
Serials, Gregory, 1927 (sponsored by the American Library Association). 


LIBRARY RULES 


1. Applications for books may be made in person or by letter to W. D. Carrns, 
Secretary-Treasurer, 33 Peters Hall, Oberlin, Ohio. To these applicants books 
will be sent by express at the expense of the borrower. 

2. A book may be kept four weeks from the date of leaving the library, but 
the loan may generally be renewed by writing to the Secretary-Treasurer in 
advance of the due date. 

3. Borrowers should return books in person or by prepaid express. 


A | 
| 
| 
. 


I, PERIODICALS, GOVERNMENT PUBLICATIONS, AND PUBLICATIONS OF 
SOCIETIES, ACADEMIES, UNIVERSITIES, TECHNICAL SCHOOLS 


R. ACCADEMIA NAZIONALE DEI LINCEI, Rome. 
Atti, s6, v1, n9+, 1924+ (v7 n1, v9 n12 missing) 
Acta LITTERARUM AC SCIENTIARUM. See SZEGED. TuDoMANY-EGYETEM, Acta. 
Acta MATHEMATICA, Stockholm. 17+, 1893+ 
AMERICAN JOURNAL OF MATHEMATICS, Baltimore. 38 n3+, 1916+ 
(v39 n3 missing) 
AMERICAN MATHEMATICAL MONTHLY, Oberlin. 1+, 1894+ 
AMERICAN MATHEMATICAL Society, New York. . 

Bulletin, v6+, 1899+ Indexes; 1891-1904, 1904-1914, 1914-1924. 

Catalogue of the Library, 1910, 1926. 

Colloquium lectures. See Colloquium publications. 

Colloquium publications, 1+, 1903+ (1. Boston (1903) fourth colloquium, H. S. Wurre, Linear 
systems of curves on algebraic surfaces; F. S. Woops, Forms of non-euclidean space; E. B. VAN 
VLECK, Selected topics in the theory of divergent series and continued fractions, 1905. 2. New 
Haven (1906) fifth colloquium, E. H. Moore, Introduction to a form of general analysis; E. J. 
WILCzyYNSKI, Projective differential geometry; M. Mason, Selected topics in the theory of bound- 
ary value problems of differential equations, 1910. 3. Princeton (1909) sixth colloquium, G. A. 
Buss, Fundamental existence theorems; E. KASNER, Differential-geometric aspects of dynamics, 
1913. 4. Madison (1913) seventh colloquium, L. E. Dickson, On invariants and the theory of 
numbers; W. F. Oscoop, Topics in the theory of functions of several complex variables, 1914. 
5. Cambridge (1916) eighth colloquium, G. C. Evans, Functionals and their applications, se- 
lected topics including integral equations; O. VEBLEN, Analysis situs, 1918 and 1922. 6. G. C. 
Evans, The Logarithmic potential. Discontinuous Dirichlet and Neumann problems, 1927. 
7. E. T. BELL, Algebraic arithmetic, 1927. 8. L. P. EiseNHArtT, Non-Riemannian geometry, 1927. 
9. G. D. Brrxuorr, Dynamical systems, 1927. 10. A. B. Cope, Algebraic geometry and theta 
functions, 1929. 11. D. Jackson, The theory of approximation, 1930. 12. S. LEFscHETz, 
Topology, 1930.) : 

F. KLErn, Lectures on mathematics delivered at Evanston in 1893. Republished in 1911. 

Mathematical papers read at the International Mathematical Congress at Chicago in 1893. 

New York, 1896. 
Registers, 1916-1918, 1926, 1928. 
Transactions, 1+, 1900+ 
AMERICAN PHILOSOPHICAL Society, Philadelphia. 

Proceedings, 54+, 1915+ (Various numbers missing) 

AMERICAN Puysicat Society. Physical Review. See PHysicAL REVIEW. 

Physics, See Puysics. 

ANNALI DELLE UNIVERSITA TOSCANE, Pisa. n s v4—10, 1919-1926. 
ANNALI DI MATEMATICA PURA ET APPLICATA, Bologna. s4, v1+, 1923+ 
General index. 
ANNALS OF MATHEMATICS, PRINCETON, N. J. s2 v12+, 1910+ 
ANNUARIO pI CATANIA, See CrrcoLO MATEMATICO pt CATANIA. Annuario. 
ARCHIVES DE MATHEMATIQUES PURES ET APPLIQUES, Liége. v1 n1, Jl. 1907|| 
ASSOCIATION DES PROFESSEURS DE MATHEMATIQUES, Paris. 
Bulletin, 1+, 1910+ 
Suppléments, 1924+ 


BENARES MATHEMATICAL Society, Benares, India. 
Proceedings, v1+, 1919+ (v10 missing) 
BOLLETTINO DI BIBLIOGRAFIA E STORIA DELLE SCIENZE MATEMATICHE, Turin. 
18-19, 1916-1917; s2 v1-2, 1918-1921. 
BOLLETTINO DE MATEMATICA (Conti). With Sezione Storico-Bibliografia (continuation of Loria’s 
Bolletino di Bibliografia e Storia della Scienze Mathematiche) Bologna. ns v1+,1922+ 
Brown UNIvErsITY, Providence, R. I. 
Bulletin of the Department of Mathematics, n1. (Suggestions for students of mathematics; 
mathematics and life activities, 1922.) 
Brunn. MASARYK UNIVERSITE. Faculté des Sciences. 
Publications, 1921+ (Various numbers missing) 
BuENos AIRES. UNIVERSIDAD NACIONAL. Seminario Matematico Argentino. 
Boletin, 1+, 1928+ 


MATHEMATICAL SOCIETY. 
Bulletin, 9+, 1917+ (v20 n2—4 missing) 
CALIFORNIA. UNIVERSITY, 
Publications in Mathematics, v1 n1. (H. W. Stager, On numbers which contain no factors of 
the form p(£p+1), 1921.) 
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Carus MATHEMATICAL MonoGrapus, 1+, 1925+ (n1, G. A. Buss, Calculus of variations, 1925; 
n2, D. R. Curtiss, Analytic functions of a complex variable, 1926; n3. H. L. Rretz, Mathe- 
matical statistics, 1927; n4. J. W. YounG, Projective geometry, 1930.) 

Carus Monocrapus. See CARUS MATHEMATICAL MONOGRAPHS. 

Casopis pro PikstovANi MATHEMATIKY A FysrKy, Prague. 57+, 1927+ 

CHRISTIAAN HuyGEns, Amsterdam. 1+, 1921+ 

CrrcoLo Matematico, Palermo. 

Annuario, 1914. 

Rendiconti, 35+, 1913+ 

Supplemento, 11-12, 1919-1921; 15, 1926-1928. 

CrrcoLo MATEMATICO pi CATANTA, Catania. 

Annuario, 1921-1923. 

See also ESERCITAZIONI MATEMATICHE; NOTE E MEMORIE DI MATEMATICA. 

CoLorapo COLLEGE. 

Publications, 25, 51-52, 104. (25. F. H. Loup, Notes on the computation of logarithms, 1907. 51-52. 
Fortran Cajorz, A history of the arithmetical methods of approximation to the roots of numerical 
equations of one unknown quantity, 1910. 104. C. H. Stsam, On non-ruled octic surfaces whose 
plane sections are elliptic, 1919.) 


DEUTSCHE MATHEMATIKER-VEREINIGUNG, Leipzig. 
Jahresbericht, 30+, 1921+ (v38 n1-4, v39 wn missing) 


EpINBURGH UNIVERsITY. Mathematical Department. 

Research Papers, n2-3, 7. (n2. PreErRE HuMBeERt, On some results concerning integral equations. 
n3. E. T. WHITTAKER, On the continued fractions which represent functions of Hermite and other 
functions defined by differential equations. n7. E. L. INce. On certain theorems in continued 
fractions equivalent to Riemann’s and other transformations of the P-function.) 

ENGINEERING EDUCATION. See JOURNAL OF ENGINEERING EDUCATION. 
ENSEIGNEMENT MATHEMATIQUE, Paris. 18+, 1916+ (v18 n1, v20 n5-6 missing) 
ESERCITAZIONI MATEMATICHE (Circolo Matematico) Catania. 1-3, 1921-1923. 


FUNDAMENTA MATEMATICAE, Warsaw. 1+, 1920+ 


GtessEN. UNIVERSITAT. Mathematisches Seminar. 

Mitteilungen, 1-15, 1921-1927. 
GIORNALE DI MATEMATICA FINANzrArRtIA, Turin. 1+, 1919+ (v11 n1-5 missing) 
GIORNALE DI MATEMATICHE (Battaglini) Naples. 53-56, 1915-1918. 


HaAmBourG. UNIVERSITAT. Mathematisches Seminar. 
Abhandlungen, 1+, 1921+ 


Inerica, Barcelona. 3+, 1916+ (Various numbers missing) 
ILirnots. UNIVERSITY. 
Bulletin, vi0 n10, vi8 n12. (v10 ni0. E. H. Wrttrams, The electron theory of magnetism, 
1912. vi8 ni2. ARNoLD Emcu. Mathematical models, 1920.) 
InDIAN MATHEMATICAL SOCIETY, Poona. 
Journal, 7+, 1915+ (v10 n1, v17 n11 missing) 
Register of members, 1925-1926. 
INDIANA. UNIVERSITY. 
Studies, 70. (H. T. Davis, The present status of integral equations, 1926) 
i DES MATHEMATICIENS, Paris. 20-27, 1913-1920}| s2 vi+, 1922+ (Various numbers 
mi! 
Ists, Bruges. 5+, 1923+ (Various numbers missing) 


JAHRBUCH UBER DIE FORTSCHRITTE DER MATHEMATIK, Berlin. 44+, 1913+ 

JAPANESE JOURNAL OF MATHEMATICS (National Research Council of Japan) Tokyo. 1+, 1924+ 

Jouns Hopkins UNIVERsITy. American Journal of Mathematics. See AMERICAN JOURNAL OF 
MATHEMATICS, 

JourNAL DE L’EcoLe See Parts. EcoLe POLYTECHNIQUE. JOURNAL. 

JOURNAL DE MATHEMATIQUES ELEMENTAIRES (Vuibert) Paris. 40-43, 1916-1919. (Various num- 
bers missing) 

JOURNAL OF ENGINEERING EDUCATION. tl for the Promotion of Engineering Education) 
Lancaster, Pa. 3-4, 1912-1914; 8+, 1917+ 

JOURNAL OF MATHEMATICS AND Puysics. (Massachusetts Institute of Technology) Cambridge, 
Mass. 1+, 1921+ (v3 n1-3, v9 n3 missing) 


La PLata. UNIVERSIDAD NACIONAL. Facultad de Ciencias Fisico-Matematicas. 
Contribucién al Estudio de las Ciencias Fisicas y Matematicas. 
Serie Matematica. Included in Publicaciones listed below. 
Publicaciones, 1921+ 


E 


LENINGRADSKOE F1zIKO-MATEMATICHESKOE OBSHCHESTVO, Leningrad. 
Zhurnal, vi n1—2, 1926-1927. 

Lonpon. MATHEMATICAL ASSOCIATION. Mathematical Gazette. See MATHEMATICAL GAZETTE, 
London. 

LovuIstANA. UNIVERSITY. 
Bulletin. (S. T. SanpERs, The mathematical process, and some of its disciplines, 1920.) 


MArTIN’s MATHEMATICAL MAGAZINE. See MATHEMATICAL MAGAZINE, Erie, Pa. 

Martin’s MATHEMATICAL VISITOR. See MATHEMATICAL VISITOR, Erie, Pa. 

MASARYK UNIVERSITE. See BRUNN. MASARYK UNIVERSITE. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY. Journal of Mathematics and Physics. See JOURNAL 

OF MATHEMATICS AND PHYSICs. 

MATEMATISK TipssKRIFT, Copenhagen. 
A 1+, 1919+ 
B 1+, 1919+ (1921 A & B n4 missing) 

AssocraTIon, London. Mathematical Gazette. See MATHEMATICAL GAZETTE, 
sondon. 

MATHEMATICAL ASSOCIATION OF AMERICA, Oberlin, Ohio. 

American Mathematical Monthly. See AMERICAN MATHEMATICAL MONTHLY. 

Carus Mathematical Monographs. See Canus MATHEMATICAL MONOGRAPHS. 

List of Officers and Charter Members, 1916. 

Register of Officers and Members, 1919, 1922, 1924, 1926, 1927, 1929. 

The National Committee on Mathematical Requirements, The reorganization of mathematics in 
secondary education, 1923. This work contains investigations by V. Barr, A. R. CRATHORNE, 
J. C. Brown, R. ScHoriinc, C. B. Upton, R. C. ARCHIBALD, D. E. Smita, and J. A. FoBERG. 

R. C. ARCHIBALD, Benjamin Peirce, 1809-80, Biographical sketch and bibliography; Reminiscences 
by C, W. Etror, A. L. LowEtt, W. E. Byerty, and A. B. CHAcE. 

Rhind Mathematical Papyrus, 1927-1929. Vol. I. Free translation and commentary, by A. B. 
Cuace and H. P. Manninc. Bibliography of Egyptian mathematics, by R. C. ARCHIBALD, pp. 
121-206, 1927. Vol. II. Photographs, transcription, transliteration, literal translation, by A. B. 
CHACcE, ib S. Butt, and H. P. MANNING. Bibliography of Egyptian and Babylenian mathematics 
by R. C. 1929. 

R. C. ArcurBap, Bibliography of Egyptian mathematics, with special reference to the Rhind 
Mathematical Papyrus. Reprinted from the Rhind Mathematical Papyrus, Vol. I. 1927. 

— Bibliography of Egyptian and Babylonian mathematics, supplement to , ee in 
Vol. I. Reprinted with corrections from Rhind Mathematical Papyrus, Vol. II. 1 

MATHEMATICAL ASSOCIATION OF JAPAN FOR SECONDARY EpucatTIon, Tokyo. 
Journal. 1+, 1919+ 
MATHEMATICAL GAZETTE, London. 7+, 1913+ (Various numbers missing) 
MATHEMATICAL MAGAZINE (Artemas Martin) Erie, Pa. 1-2 n12, 1882-1910}| 
MATHEMATICAL MontuHiy (Runkle) Cambridge, Mass. 1-3, 1858-1861. 
MATHEMATICAL Visitor (Artemas Martin) Erie, Pa. 1-2 n4, 1877-1894] 
MatTHematics TEACHER, New York. 1+, 1908+ (Various numbers missing) 
MATHEMATISCHE ZEITSCHRIFT, Berlin. 1 n1, 1918; 31 n5, 1930. 
MatHesis (La Société Mathématique de Belgique) Brussels. 36+, 1922+ (v40 n8, v42 n2 & 10, 

v 38 n2 missing) 

MaruEsis Potska, Warsaw. 5+, 1930+ 
MICHIGAN. UNIVERSITY. 

Studies: Humanistic series, v11. (Contributions to the history of science, Part 1, Robert of Chester’s 
Latin translation of the Algebra of Al-Khowarizmi with an introduction, critical notes and English 
version by L. C. Karprnskr, New York, 1915.) 

= j Scientific series, v2. (W. B. Forp, ‘Studies on divergent series and summability, New York, 

6. 
Missourt. UNIVERSITY. 

University of Missouri studies, v1 n4. (L. H. McFartan, The transformation of the Euler condition 
in the calculus of variations; F, O. DuNcAN, An extension of the theory of envelopes, 1926.) 

MITTEILUNGEN ZUR GESCHICHTE DER MEDIZIN UND DER NATURWISSENSCHAFTEN, Munich, 22+, 1923+ 
(bd 22 missing) 

MONATSHEFTE FUR MATHEMATIK UND Paysik, Vienna. 31+, 1921+ 

Monist, Chicago. 24, 1914; 26+, 1916+ (v24 n2-4, v26 n1, v39 n3 missing) 


NaTIONAL RESEARCH CouNciL. Department of Education. Japanese Journal of Mathematics. See 
JAPANESE JOURNAL OF MATHEMATICS. 

Nieuw ARCHIEF voOOR WISKUNDE. (Wiskundig Genootschap te Amsterdam) Amsterdam. s2 v8+, 
1907+ (v10 n3—4 missing) 

NIEvuw TIJDSCHRIFT VOOR WISKUNDE, Groningen. 9+, 1921+ 

Nipron SuGAKU-BUTURIGAKKIWAI, Toky 0. 
Kizi, s2 v8-9, 1916-1918; s3 vi+, 1919+ (s2 v8 n1-10, s3 vil n7 missing) 

Norsk MATEMATISK FORENING, Oslo 
Skrifter, 1-10, 1921-1922; i5-17, 1924-1927. 
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Norsk MATEMATISK TipsskriFt (Norsk Matematisk Forening), Oslo. 1+, 1919+ (v2 n4 missing) 
CAROLINA. UNIVERSITY. 

Extension Bulletin, v2 n11. (ARcHIBALD HENDERSON, Relativity, A romance of science, 1923.) 
Note © MemorieE pit Matematica. (Circolo Matematico, Catania) Catania. 1 n1-3, 1921 
NOUVELLES ANNALES DE MATHEMATIQUES, Paris. 77-79, 1918-1920. 


OpeN Court, Chicago. 29+, 1915+ (819, 827, 867, 869, 871, 877 missing) 


Paris. Ecote POLYTECHNIQUE. 
Journal, s2 v22-27, 1922-1929. 
Parts. ASSOCIATION DES PROFESSEURS DE MATHEMATIQUES. See ASSOCIATION DES PROFESSEURS DE 
MATHEMATIQUES. 
PENNSYLVANIA. UNIVERSITY. 
Publications; Series in Mathematics, n1. (R. J. ALEy, Contributions to the geometry of the triangle; 
P. R. HEYL, Properties of the locus r=constant, in space of n dimensions, 1897.) 
PREIODICO DI MATEMATICA. See PERIODICO DI MATEMATICHE. 
PERIODICO DI MATEMATICHE, Bologna. s3 v12—14, 1915-1917]! s4+, 1921+ Supplement v19-20, 1916- 
1917. (Various numbers missing) 
Earlier numbers have title: Periodico di Matematica. 
PHYSICAL ~ "yaa (American Physical Society) Ithaca. 7-9, 1916-1917; 11+, 1918+ (Various numbers 
missing 
Puysics (American Physical Society), Minneapolis. 1+, 1931+ 
Puysico-MATHEMATICAL SOCIETY OF JAPAN. Proceedings. See Nippon SuUGAKU- aut TRIGAKKIWAI 
Tokyo. Kizi. 
POPULAR ff Fann Northfield, Minn. 24-26, 1916-1918; 32+, 1924+ (Various numbers missing) 
PracE MATEMATYCZNO-FIzyCzZNE, Warsaw. 31-32, 1920, 1922; 34 pt. 2, 1925-1926. 


R. ACCADEMIA NAZIONALE DEI LiNcEI, Rome. See ACCADEMIA NAZIONALE DEI LINCEI, Rome. 
Revista DE Matematicas, Buenos Aires. 1-5, 1919-1924|| 
REVISTA DEL CENTRO ESTUDIANTES, Buenos Aires. 9 n31-32, 1922. 
REvisTA MATEMATICA DIN TrmrsoARA. Timisoara. 1+, 1921+. 
Revista MATEMATICA HIsPANO-AMERICANA, Madrid. 1-7, 1919-1925, s2, 1+, 1926+ 
Published under the auspices not only of the Spanish Mathematical Society but also of the Labora- 
torio y Seminario Matematico. 
REVUE DE L’ENSEIGNEMENT DES SCIENCES, Paris. 10, 12, 14, 1916-1920|| (Various numbers missing) 
REVUE SEMESTRIELLE DES PUBLICATIONS M ATHEMATIQUES. (Societé Mathématique d’Amsterdam) 
Amsterdam. 22+, 1914+ 
Rome. Universita. Facolta di Scienze. Seminario Matematico. 
Rendiconti, 1-2, 4-6, 1914-1922; s2 vi+, 1924+ 
ASTRONOMICAL Society oF CANapDA, Toronto. 
Journal, 10+, 1916+ (v10 n1-2, v14 n2-7, v16 n10 missing) 
Society oF CANADA, Ottawa. 
Transactions, s3 v18+-, 1924+ 
Royat Socrety oF EprnsurGH, Edinburgh. 
Proceedings, 40+, 1920+ 
ROZHLEDY MATEMATICKO-PRIRODOVEDECKE, Prague. 7+, 1927/28+ 
RUNKLE’S MATHEMATICAL MONTHLY. See MATHEMATICAL MONTHLY (Runkle) Cambridge, Mass. 


ScHoot AnD Society, New York. 1+, 1915+ (Various numbers missing) 
ScHooL SCIENCE AND MATHEMATICS, Chicago. 1, 1903; 5+, 1915+ 
Science, New York. ns 37+, 1913+ (Various numbers missing) 
ScIENCE ProGREss in the twentieth century, London. 45, 1917; 50-51, 1918-1919; 55, 57-58, 1920; 
62-64, 1921-1922; 66+, 1923+ 
ScIENTIA, Bologna. 34+, 1923+ (v34 n1-6, v39 n1, v47 n3 missing) 
SEMINARIO MATEMATICO ARGENTINO. See BUENOS AIRES. UNIVERSIDAD NACIONAL. Seminario Mate- 
matico Argentino. 
SENDAI. ToHOKU TEIKOKU DAIGAKU. 
Science Reports, si v9 ni-2, 1920; s10 n1, 3, 1921. 
SocrEDAD CIENTIFICA ARGENTINA, Buenos Aires. 
Catalogo de las Publicaciones Periodicas Existentes en la Biblioteca, 1927. 
SocreDAD MaTEMATIcA EspANOLE, Madrid. 
Revista, 2-6, 1912-1917! 
Continued as Revista ‘Matematica Hispano-Americana. 
La —— MATHEMATIQUE DE BELGIQUE. Mathesis. See MATHEsIS (La Société Mathématique de Bel- 


ue) 
Socket: MATHEMATIQUE DE GRECE, Athens. 
Bulletin, 1-9, 1919-1928. 
Société PHysico-MATHEMATIQUE DE LENINGRADE. See LENINGRADSKOE F1zIKO-MATEMATICHESKOE 
OBSHCHESTVO. 
Socré£tTé ScrENTIFIQUE DE BRUXELLES. 
Annales, 43+, 1923+ (45 n1 & 46 missing) 


| 
| 


923.) 


EURS DE 


triangle; 


0, 1916- 


numbers 


AKKIWAI 


ssing) 


Labora- 


ssing) 
m) 


le Bel- 


ESKOE 


SOCIETY FOR THE PROMOTION OF ENGINEERING EpucaAtIoN. Journal of Engineering Education. See 
JOURNAL OF ENGINEERING EDUCATION. 
SpHtnx-OEpIPE, Nancy, 1-21, 1906-1925. (Various numbers missing) 
STRASBOURG. UNIVERSITE. Institut de Mathématiques. 
Publications, 2+, 1921+ 
SzEGED. R. UNIVERSITAS HUNGARICA FRANCISCO-JOSEPHINA. See SZEGED. TUDOMANY-EGYETEM. 
SzEGED. TupoMANy-EGyYETeM. Acta Litterarum ac Scientiarum. 
Sectio Scientiarum Mathematicarum, 1+, 1922+ 


TEXAS. UNIVERSITY. 

Bulletin, 222, 243, 1719, 1905, 2063. (222. E. L. Dopp, On ordinary plane and skew curves, 1912; 
243. H. Y. BENEpict and J. W. CaLHoun, The teaching of plane geometry, 1912; 1719. J. W. 
CatHoun and C. D. Rice, Texas mathematics teachers bulletin, 1917; 1905. E. L. Dopp, Some 
dangers in establishing a pension system and the proper precautions, 1919; 2063. J. W. CALHOUN 
and H. J. Errtincer, Texas mathematics teachers bulletin, 1920.) 

ToHOKU IMPERIAL UNIVERSITY. Science Reports. See SENDAI. Tohoku Teikoku Daigaku. Science Re- 
ports. 

ToHoku MATHEMATICAL JOURNAT, Sendai. 1+, 1911+ (v1 n1~2 missing) 

Toxyo. ImpertAL UNIVERSITY. Faculty of Science. 
Journal. Section 1. Mathematics, astronomy, physics, 1+, 1925+- 

Tou.ouse. UNtversit&. Faculté des Sciences de Toulouse. 
Annales, s3 vi+, 1909+ 

Tstnc Hua Journat, Pekin. 1+, 1916+ 


UNIONE MATEMATICA ITALIANA. 
Bollettino, 1+, 1922+ (v1 n4-5 missing) 
U. S. Bureau oF EpucarTIoN. 

Bulletin, 1911 n3, 6-8, 12-13, 16; 1912 n2, 4, 13-14, 29; 1913 n7; 1914 n45; 1915 n31, 35, 39; 1917 
n10, 27; 1921 n6, 21. (1911 n6-8, 12-13, 16; 1912 n2, 4, 13-14. International Commission on the 
Teaching of Mathematics: American report, Edited by D. E. Smita, W. F. Oscoon, and J. W. A. 
Youn; 1911 n3. W. C. RuEDIGER, Agencies for the improvement of teachers in service, 1912 n29. 
D. E. Smita and C. GoipzrHER, Bibliography of the teaching of mathematics, 1913 n7. C. D. 
KIncsLey, College entrance requirements; 1914 n45. J. C. Brown, Curricula in mathematics, a 
comparison of courses in the countries represented in the International Commission; 1915 n31. 
A comparative study of the salaries of teachers and school officers; 1915 n35. E. H. Taytor, 
Mathematics in the lower and middle commercial and industrial schools of various countries 
represented in the International Commission; 1915 n39. I. L. KANDEL, The training of elementary 
school teachers in mathematics in the countries represented in the International Commission; 
1917 n10. W. S. MonroE, Development of arithmetic as a school subject; 1917 n27. R. C. ARcur- 
BALD, The training of teachers of mathematics for the secondary schools of the countries repre- 
sented in the International Commission; 1921 n6. G. F. Zook and S. P. Capen, Opportunities for 
study at American graduate schools; 1921 n21. G. F. Zook, Higher education, 1918-20) 

U. S. Coast AND GEODETIC SURVEY. 

Special Publications, 52, 57. (52. O. S. ApAMs, General theory of the Lambert conformal conic pro- 

jection, 1918; 57. General theory of polyconic projections, 1919.) 
UNIVERSIDAD DE La Piata, See LA PLATA. UNIVERSIDAD NACIONAL. 
UNTERRICHTSBLATTER FUR MATHEMATIK UND NATURWISSENSCHAFTEN (Verein zur Férderung des 

a und naturwissenschaftlichen Unterrichts) Berlin. 24 n5—6; 28+, 1922+ (31 n6, 24 

nl missing 


VEREIN ZUR F6RDERUNG DES MATHEMATISCHEN UND NATURWISSENSCHAFTLICHEN UNTERRICHTS. See 
UNTERRICHTSBLATTER FUR MATHEMATIK UND NATURWISSENSCHAFTEN. 

VIRGINIA POLYTECHNIC INSTITUTE. 
Bulletin. (J. E. WrittaMs and R. B. H. Bece, A transition curve, 1923) 


WASHINGTON. UNIVERSITY. 
Publications in Mathematical and Physical Sciences, v1 ni (E. T. BELL, An arithmetical theory of 
certain numerical forms, 1915.) 
Wriapomosct MATEMATYCZNE, Warsaw. 24-26, 1920-1922. 
a GENOOTSCHAP TE AMSTERDAM: Nieuw Archief voor Wiskunde. See Nieuw ARCHIEF VOOR 
ISKUNDE. 
WISKUNDIG GENOOTSCHAP TE AMSTERDAM: Wiskundige Opgaven met de Oplossingen. See WISKUNDIGE 
OPGAVEN MET DE OPLOSSINGEN. 
WISKUNDIGE OPGAVEN MET DE OPLOSSINGEN. (Genootschap der mathematische Wetenschappen; 
Wiskundig Genootschap te Amsterdam) Amsterdam. 10+, 1907+ 


ZEITSCHRIFT FUR ANGEWANDTE MATHEMATIK UND MECHANIK, Berlin. 1+, 1921+ 
ZEITSCHRIFT FUR MATHEMATISCHEN UND NATURWISSENSCHAFTLICHEN UNTERRICHT, Leipzig. 45+, 
1914+ (48 n5, 9; 58 n8-10 missing) 
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II. OTHER BOOKS AND PAMPHLETS 


Apams, H. Engineers Handbook. Philadelphia, 1907. 
Apaws, O. S. See Section I of this Catalog, under U. S. Coast AND GEODETIC SURVEY. 
Atry, R. J. See Section I of this Catalog, under PENNSYLVANIA. UNIVERSITY. 
ALTSHILLER-Court, N. College Geometry. Richmond, 1925. 
ANnpDoyER, H. and LAMBeErt, J. H. Cours d’astronomie. Paris, 1924. 
Cours de méchanique celeste. Paris, 1923 
ARCHIBALD, R. C. Euclid’s book on divisions of figures. Cambridge, 1915. 
See also Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA, and U, S. 
BuREAU OF EDUCATION. 
AUERBACH, M. and Watsu, C. B. Plane Geometry. Philadelphia, 1927. 


BacuMan, F. P. See FLEXNER, A. 

Baccut, H. A course of geometrical analysis. Calcutta, 1926. 

BarzeEy, F. H. See Woops, F. S. 

Baker, H. F. Principles of geometry. Vol. 3, solid geometry. Cambridge, 1923. 

Bat, W. R. Récréations mathématiques et problémes. Paris, 1927 

Batty, E. Géométrie synthétique des unicursales. Paris, 1920. 
Géométrie générale synthétique. Paris, 1922. 

BartLett, D. P. Method of least squares. Boston, 1915. 

BaRrtTLeETT, J. and others. Algebra review exercises. Boston, 1928. 

Bauer, E. La théorie de Bohr. Paris, 1922. 

Beck, E. G. Real mathematics. London, 1922. 

Beco, R. B. H. See Section I of this Catalog, under Vircin1A POLYTECHNIC INSTITUTE. 

BELL, E. T. See Section I of this Catalog, under AMERICAN MATHEMATICAL Society, and WASHINGTON. 
UNIVERSITY 

Benenict, H. Y. See Section I of this Catalog, under Texas. UNIVERSITY. 

Benny, L. B. Mathematics for students of technology. Oxford, 1927. 

BERKELEY, L. M. Addition-subtraction logarithms. New York, 1930. 

BERNARD, D. M. Plane geometry. Richmond, 1927. 

Betz, Wrii1aM. Algebra for today. Boston, 1929. 

Brrxuorr, G. D. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 

BrrtwistLe, G. The principles of thermodynamics. Cambridge, 1925. 

BLACKBURN, P. P. See Waite, C. J. 

Brarr, V. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 

Bake, E. M. The method of indeterminate coefficients and exponents applied to differential equations. 
Diss., Columbia; New York, 1893. 

Bratracuarya, D. Vector calculus. Calcutta, 1920. 

Buicu, N. M. The evolution and development of the quantum theory. New York, 1926. 

Buss, G. A. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY, and Carus MATHE- 
MATICAL MONOGRAPHS. 

Botton, L. An introduction to the theory of relativity. New York, 1921. 

Borza, O. Vorlesungen iiber Variationsrechnung. Vols. 1-2. Leipzig, 1908, 1909. 

BoussinEs, J. Cours de physique mathématique. Paris, 1922. 

BowpEN, J. Theory of integers. New York, 1903. 

Brascu, F. E. Sir Isaac Newton, 1727-1927. Baltimore, 1928, 

Bres.icu, E. R. First year mathematics. Chicago, 1915. 

Brink, R. W. Plane trigonometry. New York, 1928. 

Broap, C. D. Sir Isaac Newton, Annual lecture on a master mind. London, 1927. 

BrooxmaNn, T. A. The family expense account. Chicago, 1914. 

Brown, J. C. See Finney, H. A. 
See also Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA, and U. S. 

BUREAU OF EDUCATION. 

Browne, R. T. The mystery of space. New York, 1919. 

Bruns, H. Wahrscheinlichkeitsrechnung und Kollektivmasslehre. Leipzig, 1906. 

Bryan, W. L., CARMICHAEL, R. D., MACMILLAN, W, D., Hurrorp, M. E., and Davis, H. T. A debate 
on the theory of relativity. Chicago, 1927. 

Bucuanan, H. E. and Emmons, L. C. Advanced algebra. Cambridge, Mass. 1925. 

Buu, A. Géométrie et analyse des intégrales doubles. Paris, 1920. 

Bu Lt, L. S. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 

URGESS, R. W. The mathematics of statistics. Cambridge, 1927. 
YERLY, W. E. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 


CaHEN,.E. Théorie des nombres. Paris, 1914. 
CaPEN, S. P. See Section I of this Catalog, under U. S. Bureau or EpucaTION. 
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Catrns, W. D. Die Anwendung der Integralgleichungen auf die zweite Variation bei isoperimetrischen 
Problemen. Diss., Géttingen, 1907. 

Cajort, F. The conceptions of limits and fluxions from Newton to Woodhouse. Chicago, 1919. 
History of mathematical notations, Vol. I. Notations in elementary mathematics, Chicago, 1928. 
Are the heavens full ... Reprint fr. Scientific Mo., Oct. 1926, Vol. 23, pp. 346-355. 
Four old astr. observ. .. . Reprint fr. Scientific Mo., Apr. 1928, Vol. 26, pp. 372-376. 
See also Section I of this Catalog, under CoLorapo COLLEGE. 

CatHoun, J. W. See Section I of this Catalog, under Texas. UNIVERSITY. 

CaLHown, J. W., Waite, E. V., and Smpson, T. McN., Jr. Algebra for junior and senior high schools. 
Richmond, Va., 1930. Same. Second course. Richmond, Va., 1930. 

CAMBRIDGE TRACTS IN MATHEMATICS AND MATHEMATICAL Puysics. See STEWARD, G. C. 

Carey, F. S. and Grace, S. F. Four place tables. London, 1927. 

CARMICHAEL, R. D. See Bryan, W. L. 

CARMICHAEL, R. D. and WEAVER, J. H. The Calculus. Boston, 1927. 

Carstaw, H. S. Non-Euclidean geometry and trigonometry. London, 1916. 
Plane trigonometry. London, 1930. 
Fourier’s series and integrals. 3rd ed. London, 1930. 

CassrRrER, E., trans. by Swabey, W. C. and M. C. Substance and function and Einstein’s theory of 
relativity. Chicago, 1923. 

CASTELNUOVO, G. See ENRIQUES, F. 

Cuace, A. B. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 

CHAPPELL, E. Five figure mathematical tables. New York, 1915. 

J. R. See A. S., Rucc, H. O. and R. 
See ScHORLING, R. 

Crark, J. R., Otts, A. S. and Hatton, C. Modern-school arithmetic, Books I and II. Yonkers, 1929. 
First steps in teaching number. Yonkers, 1929. 
Modern-school arithmetic. Book III. Yonkers, 1930. 

Cine, I. M. Tropical cyclones. New York, 1926. 

Coste, A. B. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 

Coturns, J. V. Practical algebra, second course. New York, 1911. 

Cotritts, J. T. Entire functions defined by certain power series. Diss., Cornell; Princeton, 1926. 

Co.pitts, J. T. and Roperts, M. M. Analytic geometry. New York, 1918; rev. ed., 1926. 

L. J. See MILNE-THomson, L. M. 

Corrat, J. I. Nuevas formulas de transformacion de coordenadas. Havana, 1928. 
Cantidades complejas, Tomo I; Relatividad eliptica, Tomo II. Havana, 1929. 
Mecanica No-Newtoniana de tipo eliptico, (2 copies) Madrid, 1929. 

CRATHORNE, A. R. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 

CRAWLEY, E. S. and Evans, H. B. Analytic geometry. New York, 1928. 

CRENSHAW, B. H. and Harkrn, D. C. College algebra. (2 copies.) Philadelphia, 1929. 

Curtiss, D. R. See Section I of this Catalog, under CaRuS MATHEMATICAL MONOGRAPHS. 


Daaker, H. H. and Harte, H. E. The calculus. New York, 1930. 
Danmar, W. World cognition, New York, 1923. 
DarnELL, L. See Lyman, E. A. 
Davison, J. and Presstanp, A. J. A second geometry, Oxford, 1926. 
Davis, H. T. See Bryan, W. L. 
See also Section I of this Catalog, under INDIANA. UNIVERSITY. 
DEnceE, C. J. See RusHMan, C. E. 
Dickson, L. E. Algebras and their arithmetics. Chicago, 1923. (2 copies ) 
See also Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
Dopp, E. L. See Section I of this Catalog, under Texas. UNIVERSITY. 
Downey, W. F. See Minne, W. J. 
Dowsett, J. F. Advanced constructive geometry, Oxford, 1927. 
Drumavx, P. L’évidence de la th‘orie d’Einstein. Paris, 1923. 
Duncan, F. O. See Section I of this Catalog, under Missourt. UNIVERSITY. 
Dure tt, F. Fundamental sources of efficiency. Philadelphia, 1914. 


EIsENHART, L. P. See Section I cf this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 

Euror, C. W. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 

Etson, W. H. See SHort, R. L 

ELWELL, F. H. See MINER, G. W. 

A. See Section I of this Catalog, under UNIVERSITY. 

Emmons, L. C, See BucHANAN, H. E. 

ENCYKLOPADIE DER MATHEMATISCHEN WISSENSCHAFTEN. Band 2, Teil 3, Heft 4; Band 3, Teil 1, Heft 
6, 7; Band 3, Teil 2, Heft 7; Band 3, Teil 3, Heft 5; Band 5, Teil 2, Heft 5. Leipzig, 1920-22. 

ENGEL, F. See Lim, S. 

Enr1QvES, F, La storia della logica. 
(ed.) La storia e la filosofia delle matematiche: (1) Gli elementi d’Euclide, Libri I-IV, Rome, 1925; 

(2) Matematiche, scienze naturali e medicina nell’antichita classica, by L. Heiberg, trans. by 
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G. Castelnuovo, Rome, 1924; (3) Principii di filosofia naturale, teoria della gravitazione, by I. 
Newton, trans. 7 Le Enriques, and U. Forti, Rome, 1925; (4) Il “Metodo” di Archimede, by 
E. Rufini, Rome, 1 
ENRIQUES, F.—Cuisint, hs Teoria geometrica delle Equazioni. Vols. 1 & 2. Bologna, 1915, 1918. 
EpstEEN, S. Untersuchungen iiber lineare Differentialgleichungen 4. Ordnung und die zugehérigen 
Gruppen. Diss., Zurich, 1901. 
Esperti, V. Derivazione Grafica. Bari, 1929. 
Ertiincer, H. J. See Section I of this Catalog, under Texas. UNIVERSITY. 
Evans, G. C. Mathematical introduction to economics. New York, 1930. 
See also Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY, 
Evans, G. W. and Marsu, J. A. First year mathematics. New York, 1916. 
Evans, H. B. See Craw ey, E. S 


FANSHAWE, J. E. J. Education for tolerance. New York, 1928. 
Fercuson, D. F. and Picott, H, E. Areas and volumes. New York. 
Fring, H. B. Calculus. New York, 1927. 
Finney, H. A. and Brown, J. C. Modern business arithmetic. New York, 1916. 
Modern business arithmetic, complete. New York, 1916, 
Fitzpatrick, J. Exercises d’arithmétique. Vols. 1-2. Paris, 1914. 
FLaMANT, P. Sur une équation différentielle fonctionnelle linéaire. Diss. Strasbourg; Palermo, 1924. 
FLEXNER, A. and BacuMan, F. P. Public education in Maryland. New York, 1916. 
FoserG, J. A. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 
Forp, W B. See Section I of this Catalog, under MicHIGAN. UNIVERSITY. 
Forsytu, C. H. Logarithms and anti-logarithms. Ann Arbor, 1915. 
Mathematical analysis of statistics. New York, 1924. 
Fort1, U. See F. 
Fow _er, R. H. Statistical mechanics. Cambridge, 1929. 
VON Frantztus, F. Book of-truth and facts. Chicago, 1916. 
Fricke, R. Differential- und Integralrechnung. 2 vols. Braunschweig. 1905. 
FuetTeER, R. Vorlesungen iiber die singuliren Moduln und die komplexe Multiplikation der elliptischen 
Funktionen. Berlin, 1927. 


GALBRUN, H. Théorie de la relativité. Paris, 1923. 

Gate, A. S. and Watkeys, C. W. Elementary functions. New York, 1920. 

GuyKa, M. C. Esthétique des proportions dans la nature et dans les arts. Paris, 1927. 

Grsps, R. W. M. Algebra to the quadratic. Oxford, 1927. 

GrrForD, E. Natural sines. Manchester, 1914. 

Goprrey, C. and Stppons, A. W. Four figure tables. Cambridge, 1927. 

Goccin, W. J. and Toner, J. V. Accounting, principles and procedure, with laboratory manual to Part I. 
Cambridge, Mass., 1930. 

GoLpzIHER, C. See Section I of this Catalog, under U. S. BurEAv oF EDUCATION. 

Goursat, E. Lecons sur l’intégration des équations. Paris, 1921. 
Lecons sur le — de Pfaff. Paris, 1922. 

Grace, S. F. See Carey, F. S. 

GRAUSTEIN, W. C. Eine reelle Abbildung analytischer komplexer Raumkurven. Diss. Bonn; Leipzig, 
1913. 
See also Oscoop, W. F. 

GUELL, VicomTE, L’espace: la relation et la position. Paris, 1924. 


HaeErtter, L. D. Plane geometry. New York, 1929. (2 copies.) 
Solid geometry. New York, 1930. (2 copies.) 
Hatett, G. H., Jr. Linear order in three dimensional Euclidean and double elliptic spaces. Diss., 
Pennsylvania; Lancaster, 1920. 
HALstTeD, G. B. Euclides vindicatus. Chicago, 1920. 
Hammer, E. Lehr- und Handbuch der ebenen und sphaerischen Trigonometrie. Stuttgart, 1923. 
Hancock, H. Calculus of variations. Cincinnati, 1904. 
Hark, D. C. See CRENSHAW, B. H. 
Hart, W. L. The mathematics of investment. Chicago, 1924. 
College algebra, Chicago, 1926. 
Hart, W. W. Geometry Tests. New York. 
See also WELLS, W. 
Hartic, H. E. See Dataker, H. H. 
Hastincs, C. S. New methods in geometrical optics. New York, 1927, 
Hatton, C. See CrarK, J. R. 
* HAWKES, H. E., Lusy, W. A., and Touton, F. C. Second course in algebra. Boston, 1918, 
Complete school algebra. "Boston, 1919. ° 
Solid geometry. Boston, 1922. 
New plane geometry. Boston, 1929, 
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Haztett, O. C. On the classification and invariantive characterization of nilpotent algebras. Diss., 
Chicago; Baltimore, 1916 

Heatu, T. L. The Copernicus of antiquity. London, 1920. (2 copies.) 

Heprick, E. R. Constructive geometry. New York, 1916. 

HEIBERG, J. L. See ENRIQUES, F. 

HENDERSON, A. See Section I of this Catalog, under NortH CAROLINA. UNIVERSITY. 

Hevt, P. R. See Section I of this Catalog, under PENNSYLVANIA. UNIVERSITY. 

HorrMaNn, J. V. Grundziige der Kérperlehre. Dresden, 1926. 

Hornsrook, A. R. Laboratory methods of teaching mathematics. New York, 1895. 

Hovey, A. S. The pyramid and solids. Helena, Mont., 1925. 

HowartH, H. E. See SHaptey, H. 

Hurrorp, M. F. See Bryan, W. L. 

Humpsert, P. See Section I of this Catalog, under EpINBURGH UNIVERSITY. 

Hunt, B. Community arithmetic. New York, 1916. 

Hurwitz, W. A. Randwertaufgaben bei Systemen von linearen partiellen Differentialgleichungen erster 
Ordnung. Diss., Gottingen, 1910. 


INDEX DE REPERTOIRE BIBLIOGRAPHIQUE DES SCIENCES MATHEMATIQUES. 3rd ed. Amsterdam, 1916, 
Ince, E. L. See Section I of this Catalog, under EDINBURGH UNIVERSITY. 
InsOLERA, F. Corso di matimatica finanziaria. Torino-Genova, 1923. 


Jackson, C. S., WHrppte, F. J. W., and Roperts, L. A twentieth century arithmetic. London, 1915. 

Jackson, D. Uber die Genauigkeit der Anniherung stetiger Funktionen durch ganze rationale Funk- 
tionen gegebenen Grades und trigonometrische Summen gegebener Ordnung. Diss., Géttingen, 1911. 
See also Section I of this .“9 under AMERICAN MATHEMATICAL SOCIETY. 

Jackson, L. L. See Youne, J. W 

Jounson, G. The arithmetical eis of Nicomachus of Gerasa. Diss., Pennsylvania; Lancaster, 
1918. 


Jounson, R. A. and Younec, J. W. Modern Geometry. Boston, 1929. 
Jones, S. I. Mathematical wrinkles. Gunter, Texas, 1912. 


KAnpbE1L, I. L. See Section I of this Catalog, under U. S. Bureau oF EpucartIon. 
Karapetorr, V. Engineering mathematics, Vols. 2, 3, 4, 5. New York, 1916. 
KarprnskI, L. C. See Section I of this Catalog, under Micu1GAn. UNIVERSITY. 
KASNneER, E. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
Kea, H. M., PHetps, N. S., and LEonarp, C. J. Technical mathematics with tables. Vols. 1, 2 & 3. 
New York, 1923. 
Kempe, A. Der grcsse Fermatsche Satz. Amsterdam, 1913. 
KENNELLY, A. E. Fonctions hyperboliques. Paris, 1922 
Keyser, C. J. The human worth of rigorous thinking. New York, 1916. 
Mathematical philosophy. New York, 1922. 
Mole philosophy. 1927. 
Kittam, S. D. Uber graphische Integration von Funktionen einer komplexen Variabeln mit speziellen 
Anwendungen. Diss., Géttingen, 1912 
Krncspoury, H. B. and WaALLAcE, R. R. Geometry workbook. Milwaukee, 1930. 
KincsLeEy, C. D. See Section I of this Catalog, under U. S. Bureau oF Epucation. 
Kincston, H. R. Metric properties of nets of plane curves. Diss., Chicago; Baltimore, 1916. 
Kiem, F. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
Kern, F. and Wotrr, G. Archimedes. Berlin, 1927 
Knopp, K. Theory and application of infinite series. London, 1928. 
Knott, C. G. Napier memorial volume. London, 1915. 
KRATHWORL, W. C. See Parmer, C. I. 
Kuan, H. W. and Morris, C. C. The mathematics of finance. Cambridge, 1926. 


LacazE, H. Cours de cinématique théorique. Paris, 1920. 
LAMBERT, J. H. See ANDOYER, H. 
LANDAU, E. Grundlagen der analysis. Leipzig, 1930. 
Lane, E. See SPILLMAN, W. J. 
LEATHEM, J. G. The mathematical theory of limits. London, 1925. 
Legon, E. Table de caractéristiques de base 30030, Tome I, Fasc. I. Paris, 1920. 
LEcat, M. Bibliographie de la Relativité. Bruxelles, 1924. 
Théorie des déterminants supérieurs. Louvain, ‘1926. 
LEcornv, L. Cours de méchanique. Vol. 2. Paris, 1915. 
LEFSCHETZ, S. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
LEHMER, D.N. Synthetic projective geometry. Boston, 1917. (2 copies.) 
LENNES, N. J. A survey course in mathematics. New York, 1926. 
See also Sutton, C. W. 
Lronarp, C. J. See Keat, H H. M. 
LEVEUGLE, R. Précis de calcul. Paris, 1920. 


Lie, S. Gesammelte Abhandlungen. Herausgegeben von dem Norwegeschen Mathematischen Verein 
durch F. Engel und P. Heegaard. 2 vols. Leipzig, 1922-24. 
Gesammelte Abhandlungen. Herausgegeben von F. Engel. Vierter Band, und Anmerkungen. 
Leipzig, 1929. 

LretzMANN, W. Methodik des mathematischen Unterrichts. IIT Teil. Leipzig, 1924. 

LInpELL, S. A. See ScHoRLING, R. 

LINEBARGER, C. E. See Youne, J. W. A. 

LinFIELp, M. B. Espace discret paramétrique et non paramétrique. Diss., Strasbourg; Paris, 1925. 

Linc, G. H., WENtWorTH, G., and Smit, D. E. Elements of projective geometry. Boston, 1922. 

LipkA, J. Natural families of curves in a general curved space of n-dimensions. Diss., Columbia; Lan- 
caster, 1912. 

Loup, F. H. See Section I of this Catalog, under CoLtorapo COLLEGE. 

Lowe Lt, A. L. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 

Lusy, W. A. See Hawkes, H. E. 

Lycue, M. R. T. Etudes sur l’équation fonctionnelle d’Abel dans le cas des fonctions réelles. Diss., 
Strasbourg; Palerme, 1927. 

Lyman, E. A. and DarNneEL1, L. Elementary algebra, first course. Chicago, 1917. 
Flementary algebra. Chicago, 1917. (2 copies.) 


MacMit1an, W. D. See Bryan, W. L. 

Mato, E. Sur la décomposition des nombres en leurs facteurs. Nancy, 1920. 

MANNING, H. P. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 

Mars, J. A. See Evans, G. W. 

Martin, L. A. Textbook of mechanics. Vol. VI, thermodynamics. New York, 1916. 

MATHEMATIQUES. Rapports sur l’enseignment. Bruxelles, 1911. 

Mason, M. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 

Martuewson, L. C. Elementary theory of finite groups. Boston, 1930. (2 copies.) 

McCLenon, R. B. and Rusk, W. J. Introduction to the elementary functions. Boston, 1918. 

McFartan, L. H. See Section I of this Catalog, under Missouri. UNIVERSITY. 

McLennon, E. Cosmical evolution. Corvallis, 1916. 

Micuet, F. and Potron, M. Composition des mathématiques. Paris, 1922. 

Mir, G. La théorie Finsteinienne de la gravitation. Paris, 1922. 

Ming, E. A. The aims of mathematical physics. Oxford, Eng., 1929. 

MILNE, W. J. and Downry, W. F. First year algebra. New York, 1924. 

MILNE, W. J. and Wescort, G. J. B. First course in calculus. London, 1918. 

MILNE. THomson, L. M. and Comrig, L. J. Standard four-figure mathematical tables, Editions A and B. 
London, 1931. 

Miner, G. W., ELweEtt, F. H., and Touton, F. C. Business arithmetic. Boston, 1923. 

MOLENBROEK, P. Leerboek der stereometrie. Groningen, 1923. 

MOLENBROEK, P. and WIJDENES, P. Planimétrie, 1, 2. Groningen, 1924. 

MoncE, G. Géométrie descriptive, Vols. 1-2. Paris. 1922. 

Monrog, W. S. See Section I of this Catalog, under U. S. BurEAv oF EDUCATION. 

Montessus, R. Exercises et lecons de méchanique. Paris, 1915. 

Moore, F. H. See Section I of this Cataiog, under AMERICAN MATHEMATICAL SOCIETY. 

Morean, F. M. See Younc, J. W 

Morris, C. C. See Kunn, H. W. 

Mou tron, F. R. New methods in exterior ballistics. Chicago, 1926. 

MupceEtrt, B. D. Statistical tables and graphs. Cambridge, Mass., 1930. 

Muttitns, G. W. and Smita, D. E. Freshman mathematics. Boston, 1927. 

MuscHELisvitt, N. Applications des intégrales. Tiflis, 1922. 


NeEwron, I. See ENRIQUES, F. 

NATIONAL CoMMITTEE OF FIFTEEN, Provisional report on geometry syllabus. Chicago, 1911. 
Final report on geometry syllabus. Chicago, 1912 

NyBEr«, J. A. First course in algebra. New York, 1924. 
Second course in algebra. New York, 1926, 


OppERMAN, A. Prémiers éléments d’une théorie du quadrilatére complet. Paris, 1919. 
Oscoop, W. F. Elementary calculus. New York, 1921. 
See also Section I of this Catalog, under Ami RICAN MATHEMATICAL Socrety, and U. S. BUREAU OF 
EDUCATION. 
Qscoop, W. F. and Grauster, W. C. Plane and solid analytic geometry. New York, 1921. 
Ortts, A. S. Statistical method in educational measurement. New York, 1925. 
See also CiarK, J. R 
Orts, A. S. and CrarKk, J. R. Modern plane geometry. New York, 1927. 
Modern solid geometry. New York. 1928. 
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PatmeR, C. I. and KratHwout, W. C. Analytic geometry. New York, 1921. 
Parsons, G. L. Elementary integral calculus. Cambridge, 1926. 
Passano, L. M. Calculus and graphs. New York, 1921. 
Petrovitcn, M. Les spectres numeriques. Paris, 1919, 
tps, See Kear, H. M. 
Pierce, B. Curves, functions, and forces. Boston, 1846, 

Algebra. Boston, 1850. 

Plane and spherical trigonometry. Boston, 1852. 
PreRPont, J. Functions of a complex variable. Boston, 1914 
Piccott, H. E. See Fercuson, D. F. 
PINCHERLE, S. Lezioni di calcolo. Bologna, 1920. 
PLASSMANN, J. Fixstern Beobachtungen. Berlin, 1927. 
PLESSNER, A. See SCHLESINGER, L. 
DE PompiGNnon, A. Note sur le calcul tensoriel. Paris, 1923. 
Portron, M. Exercises de calcul différentiel et intégral. Paris, 1927. 
See also MIcHEL, F. 


RasrnovitcH, I. E. The foundations of the Euclidean geometry as viewed from the standpoint of 
kinematics. Diss., Johns Hopkins; New York, 1903. 

—,- The quantum theory, trans. by Hatfield, H. S. and Brose, H. L. Rev. ed. Nottingham, Eng. 
1930. 

ReEyMOND, A. History of the sciences in Graeco-Roman antiquity. New York, 1927. 

Rice, C. D. See Section I of this Catalog, under Texas. UNIVERSITY. 

RIDER, s R. The space problem of the calculus of variations in terms of angle. Diss , Yale; Baltimore, 
1917. 

Rretz, H. L. (ed.) Handbook of mathematical statistics. Boston, 1924. (2 copies.) 
See also Section I of this Catalog, under Carus MATHEMATICAL MONOGRAPHS. 

Ross, A. A. Time and space. Cambridge, 1921. 

Rossins, E. R. New plane and solid geometry. New York, 1916. 

Roserts, L. See Jackson, C. S. 

Roserts, M. M. See Cotpitts, J. T. 

RomaN, I. The transmission of waves through a symmetric optical system. Diss., Chicago, 1921. 

Roray, N. L. Industrial arithmetic. Philadelphia, 1916. (2 copies.) 
Industrial arithmetic fer girls. Philadelphia, 1917. 

Rovucter, L. La matiére et l’énergie. Paris, 1921. 

Rout, E. J. Die Dynamik der Systeme Starrer Kérper. Leipzig, 1898. 

Roy, M. M. Recherches sur les surfaces portantes en aerodynamique. Diss., Strasbourg; Paris, 1923. 

RUvEDIGER, W. C, See Section I of this Catalog, under U. S. Bureau or EpucaTion. 

Rorint, E. See ENRIQUES, F. 

Ruce, H. O. and Crark, J. R. Fundamentals of high school mathematics. New York, 1920. 

RusumaN, C. E. and DEncE, C. J. High school algebra. New York, 1923. 
High school algebra, second course. New York, 1926. 

Rusk, W. J. See McCLENon, R. B. 


SANDERS, S. T. See Section I of this Catalog, under LourstaNa. UNIVERSITY. 

SANDERSON, M. Formal modular invariants with application to binary modular covariants. Diss., 
Chicago; New York, 1913. 

SANDWICK, R. L. How to study. New York, 1915. 

SANFORD, V. A short history of mathematics. Cambridge, Mass., 1930. 

SARANTOPOULOS, M. S. Analyse Supérieure: Les fonctions croissantes et la théorie des fonctions entiéres. 
Alg®bre supériere: Sur le calcul numerique d’une catégorie de racines des équations algébriques. 
Diss., Strasbourg; Paris, 1923. 

Scutauc#, W. S. See WENTWorRTH, G. 

SCHLESINGER, L. Automorphe Funktionen. Berlin, 1924. 

SCHLESINGER, L. and PLEessNER, A. Lebesguesche Integrale und Fouriersche Reihen. Berlin, 1926, 

ScHoRLING, R. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 

ScHoRLING, R. and Ciark, J. R. Modern mathematics, 7th & 8th grades. New York, 1924. 

Modern algebra, 9th grade. New York, 1924. 
Modern mathematics, 7th school year, New ed. 1929. 
Modern mathematics, 8th school year, New ed. 1929. 
Modern algebra, First course. Yonkers, 1929. 

ScHorRLING, R., CLARK, J. R., and LinpELL, S. A. Modern algebra, Second course. Yonkers, 1929. 

SCHROEDER, R. Differential- und Integralrechnung. Leipzig, 1905. 

Scuwartz, A. J. See Youne, J. W. 

ScHwerpt, H. Nomographie. Berlin, 1927. 

Seymour, F. E. Plane geometry. New York, 1925. 

SHapLey, H. and Howartn, H. E. A source book in astronomy. New York, 1929. 

SHAW, J. B. Freshman algebra. New York, 1929. 

SHort, R. L. and Etson, W. H. Introduction to mathematics. Boston, 1916. 
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Srppons, A. W. See GopFrey, C. 
SILBERSTEIN, L. Elements of vector algebra. London, 1919. 
Smmon, M. Analytische Geometrie der Ebene. Leipzig, 1900. 
Simpson, T. McN., Jr. See Catnoun, J. C. 
S1sam, C. H. See Section I of this Catalog, under CoLtorapo CoLLEcE. 
Smart, L. L. History and synopsis of the the>ry of summable infinite processes. Eugene, Ore., 1925. 
Mathematics of finance. New York, 1925. 
Plane trigonometry. New York, 1926. 
College algebra. New York, 1931. 
Situ, D. E. See Linc, G. H.; also G. W.; and WENtWorTH, G. 
See also Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA, and U.S. BuREAU 
oF EDUCATION. 
SOMMERFELD, A. Three lectures on atomic physics. New York, 1927. 
Soper, H. E. Frequency arrays. Cambridge, 1922. 
SpEISER, A. Theorie der Gruppen von endlicher Ordnung. Berlin, 1927. 
SPILLMAN, W. J. and Lana, E. Law of diminishing returns. New York, 1924. 
SracEr, H. W. A Sylow factor table of the first twelve thousand numbers. Washington, 1916. 
See also Section I of this Catalog, under CALIFORNIA. UNIVERSITY. 
Srewarp, G. C. The symmetrical optical system. Cambridge, 1928. (Cambridge tracts, No. 25) 
Stone, J. C. The teaching of arithmetic. Norwood, Mass., 1918. 
STRACHAN, R. C. Table of hyperbolic radians. (Mimeographed.) New York, 1928. 
STroHAL, R. Die Grundbegriffe der reinen Geometrie in ihrem Verhiltnis zur Anschauung. Berlin. 
1925. 
SuLuivan, J. W. H. The history of mathematics in Europe. Oxford, 1925. 
Sutton, C. W. and Lennes, N. J. Brief business arithmetic. Norwood, 1918. 
Business arithmetic. Norwood, 1918. 


Taytor, E. H. See Section I of this Catalog, under U. S. Bureau oF EpucatTIon. 
Tuomson, J. J. Beyond the electron. Cambridge, 1928. 

THORNDYKE, L. History of magic and experimental science. 2 vols. New York, 1923. 

Toner, J. V. See Gocern, W. J. 

Tovuton, F. C. See Hawkes, H. E.; also Miner, G. W. 

TuRNER, B. M. Plane cubics with a given quadrangle of inflexions. Diss., Bryn Mawr; Baltimore, 1922. 
Turttte, L. Introduction to laboratory physics. Philadelphia, 1915. 

TzscHIRNER, B. Wetterkarte und Wettervorhersage. Berlin, 1927. 


Upton, C. B. See Section I of this Catalog, under MATHEMATICAL ASSOCIATION OF AMERICA. 


DE LA VALLEE Poussm, C. Lecons, sur l’approximation des fonctions. Paris, 1919. 
Van Tuy, G. H. Modern business arithmetic. New York, 1923. 

New complete business arithmetic. New York, 1924. 
Van VLECK, E. B. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
VEBLEN, O. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
Verriyp, D. P. A. Vierdecimalige Tafels. Groningen, 1926. 

Groote Tafel in Vijfdecimalen. Groningen, 1924. 
Vivantl, G. Analytische Funktionen. Leipzig, 1906. 


WALKER, B. M. On the resolution of higher singularities of algebraic curves into ordinary nodes. Diss. 
Chicago, 1906. 

Wattace, R. R. See Kincssury, H. B. 

WaALmsLey, C. Introductory course in mathematical analysis. Cambridge, 19206. 

Watsu, C. B. See AUERBACH, M. 

Warren, L. A. H. See Witson, N. R. 

WASHBURNE, C. and others. Washburne individual arithmetic, Books 1-5, with correction book, test 
book, key to test book, and teacher’s manual. Yonkers, 1927. 

Waterbury, L. A. Handbook of mathematics for engineers. New York, 1918. 

Warkeys, C. W. See GALE, A. S. 

Watson, G. N. See WHITTAKER, E. T. 

WEAVER, J. H. See CARMICHAEL, R. D. 

WELLs, W. and Hart, W. W. New high school arithmetic. Boston, 1919. 
Modern plane and solid geometry. New York, 1927. 
Modern algebra, third semester course. Boston, 1929. 

WentTwortH, G. and Situ, D. E. Trigonometric and logarithmic tables. Boston, 1914. 
See also Linc, G. H. 

WENTWORTH, G., SmitH, D. E., and Scutaucn, W. S. Commercial algebra. Book I. Boston, 1917. 

Westcott, G. J. B. See MILNE, W. J. ae 

F. J. W. See Jackson, C. S. 

Waite, C. E. Theory of irreducible cases of equations. Part II. Lancaster, 1913. 

Wuite, C. J. and BLacksurn, P. P. Elements of theoretical and descriptive astronomy. New York, 1920. 
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Wuite, FE. V. See CaLHoun, J. W. 
Wuite, H. S. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
WaittakeER, E. T. See Section I of this Catalog, under EprnpurcH UNIVERSITY. 
Waittaker, E. T. and Watson, G. N. Modern analysis. Cambridge, 1920. 
WIELEITNER, H. Die Geburt der modernen Mathematik. I. Analytische Geometrie. Karlsruhe, 1924. 
Rechnen und Algebra. Berlin, 1927. 
WIJDENES, P. Nieuwe school-algebra. Deels 1, 2 & 3. Groningen, 1924. 
Hoogere algebra. Groningen, 1924. 
Tien Jaargangen. Deel 2. Groningen, 1924. 
See also MOLENBROEK, P. 
Witczynskt, E. J. See Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
Wiutams, D. R. Théses: 1'*, Compléments au théoréme de M. Julia; 2™*, Propositions données par la 
Faculté. Palerme, 1928. (Présentées, Univ. de Strasbourg.) 
Wittrams, E. H. See Section I of this Catalog, under ILtrNots. UNIVERSITY. 
WitiiaMs, J. E. See Section I of this Catalog, under VircinrA PoLYTECHNIC INSTITUTE. 
Wits1aMs, K. P. The dynamics of the airplane. New York, 1921. 
Wiuts, C. A. Plane geometry. Philadelphia, 1922. 
Witson, E. B. Aeronautics. New York, 1920. 
Witson, N. R. and WarREN, L. A. H. College algebra. New York, 1928. 
Wotrr, G. See KLEIN, F. 
Woops, F. S. Higher geometry. Boston, 1922. 
See also Section I of this Catalog, under AMERICAN MATHEMATICAL SOCIETY. 
Woops, F. S. and Bartey, F. H. Elementary calculus. Boston, 1922. 
Elementary calculus. Rev. ed. Boston, 1928. 


Yeaton, C. H. Surfaces characterized by certain special properties of their directrix congruences. Diss. 
Chicago; Bologna, 1916. 

Younc, J. W. See Jonnson, R. A. 
See also Section I of this Catalog, under Cakus MATHEMATICAL MONOGRAPHS. 

Younec, J. W. and Morean, F. M. Plane trigonometry. New York, 1919. : 

Youne, J. W. and Scuwarzz, A. J. Plane geometry Norwood, 1915. 

Youne, J. W. A. See Section I of this Catalog, under U. S. Bureau oF EpucatIon. 

Youn, J. W. A. and Jackson, L. L. High school algebra. New York, 1913. 
Plane geometry. New York, 1916. 

Youne, J. W. A. and Lrneparcer, C. E. Elements of calculus. New York, 1920. 


Zook, G. F. See Section I of this Catalog, under U. S. Bureau or EpucaTIon, 
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THE FIFTEENTH SUMMER MEETING OF THE 
MATHEMATICAL ASSOCIATION 


The fifteenth summer meeting of the Mathematical Association of America 
was held, by invitation, at the University of Minnesota, Minneapolis, Minn., 
on Friday, Monday and Tuesday, September 4, 7 and 8, 1931, in conjunction 
with the summer meeting and colloquium of the American Mathematical 
Society. Two hundred fifty-nine were present at the meetings, including the fol- 
lowing one hundred forty-eight members of the Association. 


H. M. Ack.ey, State Teachers College, Kala- 
mazoo, Mich. 

C. R. Apams, Brown Unive sity 

L. K. Apxins, State Teachers College, La 
Crosse, Wis. 

Nota LEE ANDERSON, Sophie Newcomb Col- 
lege 

R. C. ARCHIBALD, Brown University 

W. L. Ayres, University of Michigan 


Guapys L. Bangs, Butler University 

R. W. BARNARD, University of Chicago 

W. J. Berry, Polytechnic Institute of Brooklyn 
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